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DAY AND THOMSON'S MATHEMATICAL SEIUES. 

FOR SCHOOLS AND ACADEMIES. 



I. MENTAL ARITHMETIC; or, First Lessons in Numbers s^ior Begin- 
ners. This work commences with the simplest combinations of numbers, and 
gradually advances to more difficult combinations, as the mind of the learnei 
expands and is prepared to comprehend them. 

II. PRACTICAL ARITHMETIC;— Uniting the Itiductive with the 
Synthetic mode of Infraction ; also illustrating the principles of Cancela- 
tion'. The design of this work is to make the pupil thoroughly acquainted 
with the reason of every operation which he is required to perform. It 
abounds in examples, and is emin,enUy practical. 

III. KEY TO PRACTICAL ARITHMETIC ;— Containing the answers, 
with numerous suggestions, &c. 

IV. HIGHER ARITHMETIC; or, the Science and Application of Num- 
bers ; — For advanced Classes. This work is complete in itself, commencing 
with the fundamental rules, and extending to the highest department of the 
science. 

V. KEY TO HIGHER ARITHMETIC ;— Containing all the answers, 
with many suggestions, and the solution of the more difficult questions. 

VI. THOMSON'S DAY'S ALGEBRA;— This work is designed to be a 
bucitl and easy transition from the study of Arithmetic to the higher branches 
of Mathematics. The number of examples is much increased ; and the work 
is every way adapted to the improved methods of instruction in Schools and 
Academies. 

VII. KEY TO THOMSON'S DAY'S ALGEBRA ;— Containing the 
answers, the solution of the more difficult problems, &c. 

VIII. THOMSON'S LEGENDRE'S GEOMETRY ;— With practical 
notes ,and illustrations. This work has received the approbation of many 
of the most eminent Teachers and Practical Educators. 

IX. PLANE TRIGONOMETRY, AND THE MENSURATION OF 
HEIGHTS AND DISTANCES ; with a mmmary view of the Nature and 
Use of Logarithms ; — Adapted to the method of instruction in Schools and 
Academies ^ 

X. ELEMENTS OP SURVEYING;— Adapted both to the wants of the 
learner and the practical Surveyor. (Published soon.) 
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The ERgher Arithmetic which is now presented to the public, is tho 
third and last of a series of Arithmetics adapted to the wants of different 
classes of pupils in Schools and Academies. The title of each explains 
tlie character of the work. The series is constructed upon the principle, 
that "there is a place for everything, and everything should be in its 
proper place." Each work forms an entire treatise in itself ; tlie examples 
in each are all different from those in the others, so that pupils who study 
the series, will not be obliged to purchase the same matter twice, nor to 
solve the same problems over again. 

The Mental Arithmetic, is designed for children from six to eight years 
of age. It is divided into progressive lessons of convenient length, begin- 
ning with the simplest combinations of numbers, and advancing by grad- 
ttal steps, to more difficult operations, as tlie mind of the learner expands 
and is prepared to comprehend them. 

The Practical Arithmetic embraces all the subjects requisite Ifor a 
thf/rmigh business education. The principles and rules are carefully 
analyzed and demonstrated; the examples for practice are numerous, and 
the observations and notes contain much information pertaining to busi- 
ness matters, not found in other works of the kind. This is the first 
SCHOOL BOOK in which the Standard Units of Weights and Measures 
adopted by the Grovernment in 1834, were published. 

The Higher Arithmetic is designed to give a full development of the 
philosophy of Arithmetic, and its vc^rious applications to commercial pur- 
poses. Its plan is the following : 

1. The work is complete in itself. It co;nmences with notation, and 
illustrating the different properties of numbers, the principles of Cancela* 
Hon, and various other methods of contraction, extends to the higher 
operations in mercantile affairs, and the more abstruse departments of 
the science. 

2. Great pains have been Jaken to render the definitions and rules cieart 
concise, exact, comprehensive. 

3. It has been a cardinal point never to anticipate a principle ; and never 
to V3e one principle in the explanation of another, until it has itself been 
explained or demonstrated. 

4. Nothing is taken for granted which requires proof. Ever^ ^ivaa^'t 
therefore has been reinvestigated, and carefully anal'yied. 
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VI PREFACE. 

5. The principles are arranged consecutiveh y and the dependence of 
each on those that precede it, is pointed out by references. Treated in 
this manner, the science of Arithmetic presents a series of principles and 
propositions alike harmonious and logical ; and the study of it cannot fail 
to exert the happiest influence in developing and strengthening the reason- 
ing powers of the learner. 

6. The rules are demonstrated with care, and the reasons of every oper 
ation fully illustrated, 

7. The examples are copious and diversified; calling every principle 
into exercise, and making its application thoroughly understood. 

8. In the arrangement of subjects, the natural order of the science ha* 
been carefully followed. Common Fractions have therefore been placed 
immediately after Division, for two reasons. First, they arise from divi- 
sion, and a connexion so intimate should not he severed without cause. 
Second, in Reduction and the Compound Rules, it is often necessary to 
multiply and divide by fractions, to add and subtract them, also to carry 
for them, unless perchance the examples are constructed for the occasion 
and with special reference to avoiding these difficulties. 

For the same reason Federal Money, which is based upon the decimal 
notation, is placed after Decimal Fractions ; Interest, Commission, &c., 
after Percentage. To require a pupil to understand a rule before he is 
acquainted with the principles upon which it is based, is compelling him 
to raise a superstructure, before he is permitted to lay a foundation, 

9. In preparing the Tables of Weights and Measures, no efibrt has 
been spared to ascertain those in present use in our country ; and reject- 
ing such as are obsolete, we havo introduced the Standard Units adopted 
by the Government, together with the methods of determining and apply- 
ing those standards. 

10. Great labor has also been expended in preparing full and accurate 
Tables of Foreign Weights and Measures, and Moneys of Account, and 
in comparing them with those of the United States. 

Such is a brief outline of the present work. In a word, it is designed 
to be an auxiliary to the teacher, a lucid and comprehensive text-book for 
the pupil, and an acceptable acquisition to the counting-room. It contains 
many illustrations and principles not found in other works before the 
public, and much is believed to be gained in the method of reasoning 
and analysis. No labor has been spared ^ render it worthy of the 
marked favor with which the former productions of the author have 
been received. 

J. B. THOaiSON. 

New York, August, 1847. 



SUGGESTIONS 

ON THE 

MODE OF TEACHING ARITHMETIC 



I. Qualifications. — The chief qualifications requisite in teachijig Arith* 
s<itic, as well as other branches, are the following : 

1. A thorough knowledge of the subject 

2. A love for the employment. 

3. An apiibide to teach. These are indispensable to success. 

II. Classification. — ArithmetiCy like reading, grammar, &c., should be 
taught in classes. 

1. This method saves much time, and thus enables the teacher to devote 
more attention to oral illustrations. 

2. The action of mind upon mind, is a powejfid stimulant to exertion, and 
cannot fail to create a ze^ for the studyi 

3. The mode of analyzing and reasoning of one scholar, will often suggest 
new ideas to others in the class. 

4. In the classification, those should be put together who possess as nearly 
equal capacities and attainments as possible. If any of the class learn quicker 
than others, they should be allowed to take up an extra study, or be furnished 
with additional examples to solve, so that the whole class may advance together. 

5. The number in a class, if practicable, should not be less than six, nor, 
over twelve or fifteen. If the number is less, the recitation is apt to be defi- 
cient in animation ; if greater, the turn to recite does not come round suffi- 
dently often to keep up the interest. 

III. Apparatus. — The Black-board and Numerical Frame are as indispen- 
sable to the teacher, as' tables and cutlery are to the house-keeper. . Not a reci- 
tation passes without use for the black-board. If a principle is to be demon- 
strated or an operation explained, it should be done upon the bUtck-^oard^ so 
that all may see and understand it at once. 

To illustrate the increase of numbers, the process of adding, subtracting, 
multiplying, dividing, &c., to young scholars, the Numerical F^rame furnishes 
one of the most simple and convenient methods ever invented. 

Every one who ciphers will of course have a slate. Indeed, it is desirable 
that every scholar in school, even to the very young^t, should be furnished 
with a slate, so that when their lessons are learned each one may busy himself 
in writing and drawing various familiar objects. Idleness in school is the parent 
of viischi3f, And employment is the best antidote against disobedience. 

Geometrical diagrams and solids are also highly useful in illustrating many 
points in arithmetic, and no school should be without them. 

IV. Recitations. — Th.^ first object in a recitation, is to secure the attention 
of the class. This is done chiefly by throwing life und variety into llie exer- 
cu*e. Children loalhe dullness, while animation an( variety are ihev; delight. 
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« 

2. Every example should be analyzed ; the " why and the wherefore** of 
every step in the solution should be required, till each member of the class be- 
comes perfectly familiar with the process of reasoning and analysis. 

3. To ascertain whether each pupil has the right answer, it is an excellent 
method to name a question, then call upon some one to give the answer, and 
before deciding whether it is right or wrong, ask how many in the class agree 
with it The answer they give by raising their hand, will show at once how 
many are right. The explanation of the process may now be made. 

V. Objects op the study. — When properly studied, two important ends are 
attained. 1st. Discipline of mind, and the development of the reasoning powers. 
Sd. F'acUity and accuracy in the application of numbers to business calculations. 

VI. Thoroughness. — The motto of every teacher should be thoroughness. 
Without it, the great ends of the study of Arithmetic are defeaied. 

1. In securing this object, much advantage is derived from frequerU reviews, 

2. Every operation should be proved. The intellectual discipline and habits 
of accuracy thus secured, will richly reward the student for his time and toil. 

3. Not a recitation should pass without practical exercises upon the black- 
board or slates, besides the lesson assigned. 

4. -After the class have solved the examples under a rule, each one should 
be required to give an accurate account of its principles with the reason for each 
step, either in his own language or that of the author. 

5. Me7ital Exercises in arithmetic are exceedingly useful in making ready 
and accurate arithmeticians ; hence, the practice of connecting mental witli 
written exercises, throughout the whole course, is strongly recommended. 

VII. Self-reliance. — The habit of self-reliance in study, is confessedly in- 
valuable. Its power is proverbial ; I had almost said, omnipotent, " Where 
there is a will, there is a w^y." 

1. To acquire this habit, the pupil, like a child learning to walk, must be 
taught to depend upon himself. Hence, ^ 

2. When assistance is required, it should be given indirectly ; not by taking 
the slate and solving the example for him, but by explaining the meaning of 
the question, or illustrating the prificiple on which the operation depends, by 
supposing a more familiar case. Thus the pupil will be able to solve the 
question himself, and his eye will sparkle with the consciousness of victory. 

3. The pupil should be encouraged to study out different solutions, and to 
adopt the most concise and elegant. 

4. Finally, he should learn to p6rfonn examples independent of the answer. 
Without this attainment the pupil receives but little or no discipline from tlie 
study, and acquires no confidence in his own abilities. What though he cornea 
to the recitation with an occasional wrong answer ; it were better to Bolve me 
question understandingly and alon£, than to copy a score of answers from the 
book. What would the study of mental arithmetic be worth, if the pupil had 
the answers before him 1 What is a young man good for in the countiiig-room^ 
trho cannot perform arithmetical operations without looking to the ansv-y} 
Every one pronounces him unfil to be tiusted with busrnesr calculalions. 
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INTRODUCTION. 



Akt« 1 • Anything which can be multiplied, divided, or mecawwl, 
k called QuAirriTT. Thus, lines, weight, time, number, <&c., are 
quantities. 

Obs. 1. A line is a quantity, because it can be measured in feet and inches ; 
weight can be measured in pounds and ounces; timef in hours and minutes; 
fuimbers can be multiplied, divided, &c. 

2. Color, and the operations of the mind, as love, hatred, desire, choice, &c., 
cannot be multiplied, divided, or measured, and therefore cannot properly be 
called quantities. 

2* Mathematics is the science of Quantity, 

3« The fundamental branches of Mathematics are, Arithmetic^ 
Algebra, and Geometry, 

4« Arithmetic is the science of Numhera, 

5« Algebra is a general method of solving problems, and of 
investigating the relations of quantities by means cf letters and 
iwns. 

Obs. JF^htxioftSj or the Differential and Integral CaJcuhiSf may be conddered 
as belonging to the higher branches of Algebra. 

6« Geometry is that branch of Mathematics which treats of 
Magnitude. 

7« The term mxignitude signifies that which is extended, or 
which has one or more of the three dimensions, length, breadth, and 
thiclmess, Thus, lines, surfaces, and solids are m>agnitudes^ 

^ I ■» ■ ■ ^—i... ■■ ■■ ■■.■,■.,■■,■ , . . ,. _■ ■_. ■ ■ I. ■ ■■■■■■■■ I ■ ■■■ ■■ I ., .^ 

Q.UK8T. — 1. What ia Qnantity ? Give some examples of quantity. 0^*. Why is a line 
a quantity 1 Weight 1 Time ? Numbers ? Are color and the operations of the mind 
quantities 1 Why not? 2. What is Mathematics? 3. What are the fundamental 
fenmchet of mathematics 1 4. What ii^rlthmetic 1 5. Algebra 1 6. Geometry ? 7. Whai 
Is BMant by magnitude 1 



14 INTRODUCTION. 

Obs. 1. A liv/e is a magnitude, because it can \t extended in length; a 
iwrface^ because it has length and breadth ; a solid^ because it has length, 
breadth, and thickness. 

2. Motion^ though a quantity, is not, strictly speaking, a magnitude ; for it 
has neither length, breadth, nor thickness. 

3. The term magnit/ude is sometimes, though inaccurately, used as syncny- 
mous with qiLarUity. 

8« Trigonometry and Conk Sections are branches of Mathemat- 
cs, in wilich the principles of Geometry are apphed to triangles, 
and the sections of a cone, 
, 9* Mathematics are either pure or mixed. 

In jmre mathematics, quantities are considered, independently 
of any substances actually existing. 

In mixed mathematics, the relations of quantities are investi- 
gated in connection with some of the properties of matter, or 
with reference to the common transactions of business. Thus, in 
Surveying, mathematical principles are applied to the measuring 
of land ; in Optics, to the properties of light ; and in Astronomy, 
to the heavenly bodies. 

Obs. The science of pwre mathemalics has long been distinguished for the 
clearness and distinctness of its principles, and the irresistible conviction which 
they cany to the mind of every one who is once made acquainted vrith them. 
This is to be ascribed partly to the nature of the subjects, and partiy to the 
exadmess of the definUions^ tke axioms^ and the demonst/ratiom, 

1 O* A definition is an explanation of what is meant by a word, 
or phrase. # 

Obs. It is essential to a complete definition, that it perfecUy distinguish^ the 
thing defined, from everything else. 

1 1 • A proposition is something proposed to be proved, or 
required to be done, and is either a Theorem, or a Problem. 

1 2* A theorem is something to be proved. 

1 3* A problem is something to be done, as a question to be 
solved. 

duBBT.— 0A«. Why is a line a magnitude 1 A surface ? A solid 1 Is motion a magnl' 
tudel Why not 1 9. Of how many kinds are mathematics ? In pure mathematics how 
are quantities considered ? How in mixed mathematics ? Oha. For what is the science 
of pare mathematics distinguished 1 10. What IPa definition ? Oha. What is essential 
to a complete definition ? 11. What is a proposition 1 12. i theorem! 13. A problem 1 
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Obs. 1. In t jie statement of every proposition, whether theorem or problem, 
certain things most be given, or assumed to be true. These things are called 
the data of the proposition. 

2. The operation by which the answer of a problem is found, is called a 
solution. 

3. When ths given problem is so easy, as to be obvious to every one vrithout 
explanation, it is called a poslmiaie. 

1 4» One proposition is contrary, or contradictory to another, 
^hen what is affirmed in the one, is denied in the other. 

Obs. a proposition and its contrary, can never both be true. It cannot be 
true, that two given lines are equal, and that they are not equal, at the same 
time. 

15* One proposition is the converse of another, when the ordei 
is inverted ; so that, what is given or supposed in the first, be- 
comes the concltision in the last ; and what is given in the last, is 
the concltision, in the first. Thus, it can be proved, first, that if 
the sides of a triangle are equal, the angles are equal ; and sec- 
ondly, that if the angles are equal, the sides are equal. Here, in 
the first proposition, the equality of the sides is given, and the 
equality of ihe angles inferred ; in the second, the equality of the 
angles is given, and the equality of the sides inferred. 

Obs. In many instances, a proposition and its converse are both true, as m 
the preceding example. But this is not always the case. A circle is a figure 
bounded by a curve; but a figure bounded by a curve is not necessarily a 
circle. 

16. The process of reasoning by which a proposition is shown 
to be true, is called a demonstration, 

Obs. a demonstration is either direct or indirect. 

A direct demonstration commences with certain principles or data which are 
admitted, or have been proved to be true ; and from these, a series of other 
truths are deduced, each depending on the preceding, till we arrive at the truth 
which was required to be established. 

An indirect demonstration is the mode of establishing the truth of a propo- 
fltion by proving that the supposition of its contrary ^ involves an absurdity. 

Qdkst. — Obs. What is meant by the data of a proposition 1 By the solution cf 
problem ? What is a postulate ? 14. When is one proposition contrary to another 
Obs. Can a proposition and its contrary both be true ? 15. When is one proposition the 
converse of another? Obs. Can a proposition and its converse both be true 1 16. What 
Is a demonstration ? Obs. Of how many kinds are demoD'itr&tions 1 What is a iiiMt 
demonstration 1 An indirect demonstration 1 
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This is commonly called red/udw ad abswrAwm, The former is the more com* 
mon method of conducting a demonstratiye argument, and is the mcst satufius 
Uny to the mind. 

17* A Lemma, is a subsidiary truth or proposition, demon- 
strated for the purpose of using it in the demonstration of a 
theorem, or the solution of a problem. 

1 8« A Corollary is an inference or principle deduced from a 
preceding proposition. 

1 9« A Scholium is a remark made upon a preceding prop- 
osition, pointing out its connection, use, restriction, or extension. 

20« An Hypothesis is a supposition, made either in the state- 
ment of a proposition, or in the course of a demonstration. 

AXIOMS. 

21* An Axiom is a self-evident proposition ; that is, a prop- 
osition whose truth is so evident at sight, that no process of 
reasoning can make it plainer. The following axioms are among 
the most common : 

1. Quantities which are equal to the same quantity, are equal 
to each other. 

2. If the same or equal quantities are added to equals, the 
sums will be equal. 

3. If the same or equal quantities are subtracted from equals, 
the remainders will be equal. 

4. K the same or equal quantities are added to unequals, the 
gums will be unequal. 

5. If the same or equal quantities are subtracted from unequals^ 
the remainders will be unequal. 

6. If equal quantities are multiplied by the same or equal 
quantities, the products will be equal. 

Y. If equal quantities are divided, by the same or equal quan- 
tities, the quotients will be equal. 

8. If the same quantity is both added to and subtracted from 
another, the value of the latter will not be altered. 

QuKBT— 17. What is a lemma 1 18. What is a corollary? i9. Whav la a Beholinin f 
n. What is an hypothesis ? 21. What is an axiom? Name some of the most 
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9. If a quantity is both multiplied and divided by the same or 
an equal quantity, its value will not be altered. 

10. The wTiole of a quantity is greater than &part. 

11. The wJiole o^ a quantity is equal to the sum of all its parts. 

SIGNS. 

SS« Addition is represented by the sign (+), which is called 
plus. It consists of two lines, one horizontal, the other perpen- 
Ucular, forming a cross, and shows that the numbers between 
which it is placed, are to be added together. Thus, the expression 
6+8, signifies that 6 is to be added to 8. It is read, " 6 plus 8," 
or " 6 added to 8." 

Ob8. — ^The term plus is a Latin word, ori^ally signifying " more/' henca 
"added to.'* 

23* Subtraction is represented by a short horizontal line ( — ), 
which is called minus. When placed between two nimibers, it 
shows that the nimiber after it is to be subtracted from the one 
before it. Thus, the expression 9 — 4, signifies that 4 is to be 
subtracted from 9 ; and is read, " 9 minus 4," or " 9 less 4." 

Obs. — The term mimis is a Latin word, signifying less, 

!24r* Multiplication is usually denoted by two oblique lines 
crossing each other (x), called the sign of multiplication. It 
shows that the numbers between which it is placed, are to be 
multiplied together. Thus, the expression (9x6), signifies that 
9 and 6 are to be multiplied together, and is read, " 9 multiplied 
by 6," or simply, " 9 into 6." Sometimes multiplication is de- 
noted by a, point (•) placed between the two numbers or quanti- 
ties. Thus, 9.6 denotes the same as 9X6. 

Obs. It is better to denote the multiplication of figures by a cross than by a 
fwiTit ; for the latter is liable to be confounded with the decimal point. 

!24r* a. When two or more numbers are to be subjected to the 
same operation, they must be connected by a line ( ) placed 

QccsT. — S3. What is the sign of addition called 1 Of what does it consist ? What does it 
show ? Ob9. Whatis the meaning of the term plus 1 23. How is subtraction represented 1 
Whfit is the sign of subtraction called ? What does it show ? Obs. What does the terra 
miniu signify 1 24. How is multiplication usually denoted ? What does the sign of moi- 
tiplicatton show? In what other way is multiplication sometimes denoted 1 
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over them,«calle(i a vinculum, or by a parenthesis ( ). Thus the 
expression (12-l-3)x2, shows that the sum of 12 and 3, is to be 
multiplied by 2, and is equal to 30. But 12+3X2, signifies 
that 3 only is to be multiplied by, 2, and that the product is to 
be added to 12, which will make 18. 

25* Division is expressed in two ways : 

First, by a horizontal hue between two dots (-f-), called the 
sign of division, which shows that the number before it, is to be 
divided by the number after it. Thus, the expression 24 -r- 6 
signifies that 24 is to be divided by 6. ->. 

Second, division is often expressed by placing the divisor under 
the dividend, in the form of a fraction. Thus, the expression 
•^, shows that 85 is to be divided by 1, and is equivalent to 
35-1-7. 

26* The equality between two numbers or quantities, is rep- 
resented by two parallel lines (=), called the sign of equality. 
Thus, the expression 5+3=8, denotes that 6 added to 3 are 
equal to 8. It is read, " 5 plus 3 equal 8," or " the sum of 5 
plus 3 is equal to 8." So 7+5=16 — 4=12. 

QuKST. — Zi. a. When two or mora numbers are to be subjected to the same operation 
what must be done 1 35. In how many ways is division expressed 1 What is Uie first Y 
Wliat does this sign show ? What is the second 1 26. How is the equality between two 
numbers or quantities repieaented 1 
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SECTION I. 

NOTATION AND NUMERATION. 

Art. 27. Any single thing, as a peach, a rose, a book, ia 
called a unit, or one ; if another single thing is put with it, the 
collection is called two ; if another still, it is called three ; if an- 
oiber, four ; if another. Jive, <fec. 

The terms, one, two, tkiet, <tec., by which we express how many 
tingle things or units are under consideration, are the names of 
numbers. Hence, 

28* Number signifies a unit, or a collection of units, 

Obs. 1. Numbers are divided into two classes, abstract and concrete. 

When they are applied to particular objects, as two pears, five pounds, ten 
dollars, &c., they are called concrete numbers. 

When they do rwt refer to any particular object, as when we say fowr and 
five are niney they are called abstract numbers. 

2. Whole numbers are often called viUegers. 

3. Numbers have various properties and r^ations, and are applied to vanou9 
computations in the practical concerns of life. These properties and' applica- 
tions are fbrmfid into a system, called AriUvmetic. 

29. Arithmetic is the science of numbers, 

Obs. 1. The term Arithrnetic is derived from the Greek word aHthmiiin,e, 
which signifies the art of reckoning by numbers. 

2. The aid of Arithmetic is required to make and apply calculations not 
only in business transadi/ms^ but in almost every department of malkematics. 

QuEiT.— 37. What is a single thing called ? If another is put with it, what is the col- 
lection ealledl If anotlier, what 7 What are the terms one, two, three, frc.1 38. What 
does number signify? Oba. Into how many classes are numliers divided 1 When are 
they called concrete 1 When abstract? To what are aambers applied? 99. Whal li 
Arithmetic 1 Oh$. In what is the aid of arithmetic require 1 ? 

T.H. 2 
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Numbers are expressed by words, by letters, and hy figures. 



NOTATION. 

30. The art of expressing numbers hy letters or figures, is 
called Notation. There are two methods of notation in use, the 
Moman and the Arabic, 

31* The Roman method employs seven cjipital letters, viz: 1. 
V, X, L, C, D, M. When standing alone, the letter I, denotes 
Cftie ; V, five; X, ten; Ij, fifty ; C, one hundred; D,fiv(i huTi- 
dred ; M, wie thousand. To express the intervening numbers from 
one to a thousand, or any number larger than a thousand, we re- 
port to repetitions and various combinations of these letters. The 
method of doing this will be easily learned from the following 



TABLE. 






I denotes one. 
two. 
three, 
four, 
five, 
six. 






II 
III 

IV 
V 

VI 

VII 

VIII 

IX 

X 

XI 

XII 

XIII 

XIV 

XV 

XVI 

XVII 

xvm « 

XIX " 

XXI 

XXII " 



it 
« 
it 

u 
tt 
It 
« 
t< 
u 
t< 
tt 
tt 



seven. 

eight. 

nine. 

ten. 

eleven. 

twelve. 

thirteen. 

fourteen. 

fifteen. 

sixteen. 

seventeen. 

eighteen. 

nineteen. 

twenty. 

twenty-one. 

twenty-two, &c. 



XXX denote 

XL 

L 

LX 

LXX 

LXXX 

xc 
c 

CI 

ex 
cc 
ccc 
cccc 

D 
DC 
DCC 
DCCC 
DCCCC " 
M 

MM 

MDCCCLV, 
hundred 



it 
tt 
ft 
tt 
tt 
tt 
tt 
tt 
tt 
tt 
tt 
tt 
tt 
tt 
tt 
tt 



thirty. 

forty. 

fifty. 

sixty. 

seventy. 

eighty. 

ninety. 

one hundred. 

one hundred and one. 

one hundred and ten. 

two hundred. 

three hundred 

four himdred. 

five hundred. 

six hundred. 

seven hundred. 

eight hundred. 

nine himdred. 

one thousand. 

two thousand. 

one thousand eight 

and. fifty -five. 



QrKsT.— How are numbers nsually exinressedl 30. What is notation f How muijr 
Beliiods are there In osel 31. What is employed by t}je Roman ftiethod t 
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Obs. 1. Thig method of ezpiessing numbers was inTented by the Romang, 
and is therefore called the Roman Notettion. It is now seldom used, except to 
denote chapters, sections, and other divisions of books and discourses. 

2. The letters C and M, are the initials of the Latin words centum, and 
miUej the former of which signifi^ a hundred, and the latter a thmisand : for 
this reason it is supposed they were adopted to represent these numbers. 

3 1 • a. It will be perceived from the Table above, that every 
time a letter is repeated, its vcdtie is repeated. Thus I, standing 
alone, denotes (me ; II, two tmes, or two, <fec. So X denotes ten ; 
KX, twenty, <&c. 

When a letter of a less value is placed he/ore a letter of a 
greater value, the less takes away its own value from the greater ; 
but when placed after, it adds its own value to the greater. 

32* A line or bar ( — ) placed over a letter, increases its 
value a thousand times. Thus, V denotes ^ve,Y denotes five 
thousand ; X, ten ; X, ten thousand, &c, 

Obs. 1. In the early periods of this notation, four was wntten IIII, instead 
of IV ; nine was written Villi, instead of IX j forty was written XXXX, 
instead of XL, &c. 

The former method is more convenient in performing arithmetical operations 
tn addition and subtraction ; while the latter is shorter and better adapted to 
ordinary purposes. 

2. A thousand was originally written CIO, which, in later tunes, was 
changed into M ; Jive hundred was written 10 instead of D. Annexing O to 
10 incre£tsed its value ten tii^es. Thus, 100 denoted Jive thousand; lOOOi 
fifty thousand, &c. 

3. Prefixing C and annexing to the expression CIO* makes its value ten 
times greater: thus, CCIOO denotes ten thousand; CCCIOOO, a hu/ndred 
thousand. According to Pliny, the Romans carried this mode of notation no 
further. When they had occasion to express a larger number, they did it by 
repetition. Thus, CCCIOOO, CCCIOOO, expressed two hwndred thousand, &c. 

33* The common method of expressing numbers is by the 

Arabic Notation. The Arabic method employs the following ten 

tlMracters or figures, viz : 

1234567 8 90 

one, two, three, four, ^\\q, six, seven, eight, nine, zero. 

QiTEBT. — Ohs. Why is this method called Roman ? 31. a. What Is the effect of repeating 
a letter? Jf a letter of less value is placed l>efore another of greater va)ae, what is th* 
eflfecti If placed after, what? %. When a line or bar Is placed over a letter, how does 
It aflfect its value 1 3.3. Whst is the conuiion way of expressing numbers ? How maaf 
characters do«« this method employ 1 
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The first nine are called significant figures, because each one 
always has a value, or denotes some number. They are also 
called digits^ from the Latin word digitus, which signifies a 
finger. 

The last one is called a cipher, or naught, because when stand- 
ing alone it has no value, or signifies nothing, 

0b8. 1. It must not be inferred, however, that the cipher is useless ; for when 
placed on the rigbt of any of the significant figures, it increases their value. 
It may therefore be regarded as an cmocUiary digit, whose office, it will be seen 
hereafter, is as important as that of any other figure in the system. 

3. Formerly all the Arabic characters were indiscriminately called ciphers f 
hence the process of calculating by them was ccdled ciphering; on the same 
principle that calculating by figv/res is called figwriv^, 

34* It will be seen that nine is the greatest number that can 
be expressed by any single figure in the Arabic system of Nota- 
tion. 

All numbers larger than nine are expressed by combining to- 
gether two or more of these ten figures, and assigning diflferent 
values to them, according as they occupy different places. For 
example, ten is expressed by combining the 1 and 0, thus 10 ; 
eleven by two Is, thus 11 ; twelve by 1 and 2, thus 12 ; twenty, 
thus 20 ; thirty, thus 30 ; <fec. A hundred is expressed by com- 
bining the 1 and two Os, thus 100 ; two hundred, thus 200 ; a 
thousand by combining the 1 and three Os, thus 1000; two thou- 
sand, thus 2000 ; ten thousand, thus 10,000 ; a hundred thousand, 
thus 100,000; a million, thus 1,000,000; ten millions, thus 
10,000,000; &c. Hence, 

35* The digits 1, 2, 3, <fec., standing alone, or in the right 
hand place, respectively denote units or ones, and are called umts 
of the first order. 

When they stand in the second place, they express tens, or ten 
ones ; that is, their value is ten times as much as when standing 



QuKST.— What are the first nine called 1 Why ? What else are they called? What 
Is the last one Ciilled ? Why ? Obn. Is the ciphe. useless ? What may it be regarded 1 
What is the origin of the term ciphering? 34. What is the greatest niimlier that caa b« 
expressed by one figure 1 How are larger numbers expressed 1 35. What do the digits, 
1, 2, 3, Ice, denote, when standi ig alone, or in the right hand place ? What are they 
then called 7 What do they den >te when standing in the second pla/»1 



/ 
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bthe first or rig].>t hand place, and they are called units of the 
Kcand order. 

When occupying the third place, they express hundreds , that 
is, their value is ten times as much as when standing in the sec- 
ond place, and they are called units of the third order. 

When occupying the fourth place, they express thousands ; that 
is, their value is ten times as much as when standing in the third 
place, and they are called units of ihe fourth order ^ <&c. Thus, it 
will be seen that. 

Ten units make one ten, ten tens make one hundred, and ten huu 
dreds make one thousand ; that is, ten in an inferior order are equal 
to one in the next superior order. Hence, universally, 

36. Numbers increase from right to left in a tenfold ratio; 
consequently/ each removal of a figure one place towards the left, in- 
creases its value ten times. 

Note. — 1. The number which forms the basiSy or which expresses the ratio 
of increase in a system of Notation, is caOed the Radix of that system. Thus, 
the radix of the Arabic notation is ten, 

2. The reason that numbers increase from right to left^ instead of left to 
right, is probably owing to the ancient practice of writing from the right hand 
V> the left. 

37 • The different values which the same figures have, are called 
simple and local values. 

The simple value of a figure is the value which it expresses 
when it stands alone, or in the right hand place. Hence the sim- 
ple value of a figure is the number which its name denotes. 

The local value of a figure is the increased value which it ex- 
presses by having other figures placed on its right. Hence the 
local value of a figure depends on its locality, or the place which 

QirBST.^-What is their value then 1 What are they called 1 What Is a fignre called 
when It occupies the third place 1 What is its value then ? What is it called nrhen la 
the fourth place ? What is its value 1 How many units are required to make one ten 1 
How many tens make a hundred ? How many hundreds make a thousand ? How many 
of an inferior order are required to make one of the next superior order? 36. Wliat is ths 
leneral law by which numbers increase 7 What is the effect upon the value of .a figure 
to remove it one place towards the left 1 J>rote. What is the number called which forms 
the basis yt the ratio of increase in a system of notation 1 What is the radix of the Arable 
Bolation 1 Why do numbers increase from right to left ? 37. What are the differenl 
nines of iie same figure called 1 What Is the simple value of a figure 1 What the loeal f 
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it occupies in relation to other numbers with T^hich it is connected. 
(Art. 36.) 

Obs. 1. This system of notation is called Arabic ^ because it is supposed to 
luaye been invented by the Arabs. 

2. It is also called the decimal system^ because numbers increase in a ten- 
fold ratio. The term decimal is derived from the Latin word decern^ which sig- 
nifies ten. 

3. The early history of the Arabic notation is veiled in obscurity. It is the 
opinion oi some whose judgment is entitled to respect, that it was invented hf 
the philosophers of India. It was introduced into Europe from Arabia abou 
th-o eighth century, and about the eleventh century it came into general use, 
X)fii in England and on the continent. The application of the term digit to 
the significant figures, afibrds strong presumptive evidence that the system heul 
its origin in the ancient mode of counting and reckoning by means of the 
fingers ; and that the idea of employing ten characters, instead of twelve or 
any other number, was suggested by the number of fingers and thumbs on both 
hands. (Art. 33.) 

NUMERATION. 

38* The art of. reading numbers when expressed by figures, ts 

called Numeration. 

The pupil will easily learn to read the largest numbers from the 
following scheme, called the 

NUMERATION TABLE. 



. OB . • 

B S ^ j; cp 



B £J rt m ^ 

I 1 I I I .2 s I § I i s g I . 
I 1 -§ I ^ 3 t 1 -I 1 I -^ I i I 

HQPQ^Oa2a2CfCfHaaSE-*P 
665, 876, 389, 764, 391, 827, 218, 649, 853, 123, 234, 579, 793, 465, 623. 

XV. XIV. XIIL XU. XI. X. IX. Vm. VU. VI. V. IV. III. U. L 



39* The different orders of numbers are divided into periods 
of taree figures each, beginning at the right hand. The first 
period, which is occupied by units, tens, hundreds, is called uniti 

dUKST. — Upon what does the local value of a figure depend ? Obs. Why is this systena 
of notation called Arabic 1 What else is it sometimes called 1 Why 7 W^hat do yoa 
lay of its early history 1 When was it introduced into Europe? What is the probable 
oc^i;ln of the system ? Why were ten characters, rather than any other number, adopted ? 
W; 'What is Numeration t 39. How are the orders of numbers divided 1 What fai the 
period called 1 Bf what is it occupied 1 
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period ; the second is occupied by thousands, tens of thousands, 
hundreds of thousands, and is called thousands^ period ; the third 
is occupied by millions, tens of millions, hundreds of millions, and 
is called millions' period ; the fourth is occupied by billions, tens 
of billions, hundreds of billions, and is called billions^ period ; and 
so on, the orders of each successive period being units, tens, and 
hundreds. 

The figures in the table are read thus: 685 tredecillions, 8*76 
duudecilHons, 389 imdecillions, 764 decillions, 391 nonillions, 827 
octillions, 218 septillions, 649 sextillions, 853 quintillians, 123 
qnadriUions, 234 trillions, 579 billions, 793 millions, 465 thou- 
sand, 6 himdred and twenty-three. 

Note. — 1. The terms thirteen^ fourteen^ fifteen, &c., are obviously derived 
firom three and ten, four and ten, five and ten, which by contraction become 
thirteen, fourteen, fifteen, and are therefore significant of the niunbers which 
they denote. The terms eleven and twelve, are generally regarded as primitive 
words ; at all events, there is no perceptible analogy between them and the 
numbers which they represent. Had the terms mi£teen and twoteen been . 
adopted in their stead, the names would then have been significant of the 
numbers one and ten, two and ten; and their etymology would have been 
Bunilar to that of the succeeding terms. 

The terms twenty ^ thirty, forty, &c., were formed from two tens, three tens, 
four tens, which were contracted into twenty, thirty, forty, &c. 

The teriias twenty-one, tnhenty-two, ttoenty-tkree^ &c., are compounded of 
twenty and one, twenty and two, &C. All the other numbers as far as ninety- 
nine, are formed in a similar manner. 

2. The' terms hundred, thausand and million are primitive words, and bear 
DO analogy to the numbers which they denote. The numbers between a hun- 
dred and a thousand are expressed by a repetition of the numbers below a 
hundred. Thus we say one hundred and one, one hundred and two, one 
hundred and three, &c. 

3. The terms billion, trillion, quadrillion, &c., are formed from million and 
the Latin numerals bis, tres, qualuor, &c. Thus, prefixing bis to million, by a 
•light contraction for the sake of euphony, it becomes billion ; prefixing tres to 
m^ion, it is easily contracted into trillion, &c. The Latin word bis signifies 
two ; Ires, three ; quatv^or, four ; quinque, five ; sex, six ; septem, seven ; octo, 
eight ; Tiovem, nine ; decern, ten ; undecim, eleven ; duodecim, twelve ; tredeam, 
thirteen. 

QuisT. — ^What is the second period called ? By what occniiod ? What is the third 
called 1 By what occapied 1 What is the f6urt t called 1 By n hat occupied 1 Whst la 
the fifth called 1 By what occupied t Repeat the N^umeraticin Table, beginnlug at ths 
Mfht hand. 

3 
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Higher periods than those in the Table, may be easily fon led by following 
the above analogy. 

4. The foregoing law, which assigns superior values to these ten characters, 
according to the order or place which they occupy and the use of so many 
derivative and compound words in forming the names of numbers, saves aa 
inconceivable amount of time and labor in learning Notation and Niomeration, 
as well as in their application. 

40. To read numbers which are expressed by figures. 

jPoint them of into periods of three figures each ; then, beginning 
%U the left hand, read the figures of each period in the same marmer 
as those of the right hand period are read, and at the end of each 
period, pronounce its name, 

Obs. 1. The learner must be careful, in pointing ^figures, always to begin 
at the right hand ; and in reading them, to begin at the Irft hand. 

2. Since the figures in the first or right hand period always denote units, 
its name is not pronounced. Hence, in reading figures, when ho period is 
mentioned,, it is always understood to be the right hand, or units' period. 

EXERCISES IN NUMERATION. 



Note. — In numerating large numbers, it is advisable for the pupil first to 
apply to each figure the name of the order which it occupies. Thus, beginning 
at the right hand, he should say, *' Units, tens, hundreds," &c., and point at 
the same time to the figures standing in the order which he mentions. 

Read the following numbers : 



Ex. 1. 


3506 


11. 


706305 


21. 


967058713 


2. 


6034 


12. 


1640030 


22. 


32100040 


3. 


5060 


13. 


830006 


23. 


K)6320000 


4. 


90621 


14. 


70900038 


24. 


780507031 


5. 


73040 


15. 


3067300 


25. 


4063107 


6. 


450302 


16. 


12604321 


26. 


29038450 


1. 


603260 


17. 


70003000 


27. 


1046347025 


8. 


130070 


18. 


161010602 


28. 


20380720000 


9. 


2021305 


19. 


80367830 


29. 


8503467039 


10. 


4506580 


20. 


400031256 


30. 


450670412463 



QcBST. — 40. How do yon read numbers expressed by figures "* Cba. iVhere begin to 
point them off? Where to read themi Do yon pronounce the naue of the right hani 
period ? When no period is named, what is understood 1 
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81. 430812000641 


36. 


120340078910356 


32. 5200240301000 


37. 


43601000345000 


33. 98760000216 


38. 


606302870045380 


34. 82600381000000 


39. 


42008120537062036 


85. 403070003462000 


40. 


653107843604893048 



41. 210 256 031 402 385 290 845 381 467. 

42. 361 438 201 219 763 281 572 829 318 278. 

41* The method of diyiding numbers mto periods of three fig- 
trvs, was myented by the JVench, and is therefore called the 
French Nurneration, 

The English divide numbers into periods of six figures, in the 
following manner : 
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Period III. 
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Period II. 



4 7 9 3 6 5 



Period I. 



According to this method, the preceding figures are read thus : 
423561 billions, 234826 millions, and 479365. 

Obs. 1. It will be perceived that the two methods agree as far as hundreds 
of millions; the former then begins a new period, while the latter continues on 
through thousands of millions, &c. 

2. The French method is generally used throughout the continent of Europe, 
as well as in America, and has been recently adopted by some English authors. 
It is very genel illy admitted to be more simple and convenient than the Eng- 
lish method. 



Qukst.— 41. What is the French method of nomeration 1 W^at the English method t 
Ob«. Which is the mors sinple and convenient 1 

a* 
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EXERCISES IK NOTATION. 

43* To express numbers by figures. 

Beffin at the left hand, and write in each order the figure which 
denotes the given number in that order. 

If any intervening orders are omitted in the proposed number^ 
write ciphers in their places, (Art. 38.) 

Write the following numbers in figures : 

1. Two thousand, one hundred and nine. 

2. Twenty thousand and fifty-seven. 

3. Fifty-five thousand and three. ' 

4. One hundred and five thousand, and ten. 

5. Seven hundred and ten thousand, three hundred and one. 

6. Two millions, sixty- three thousand, and eight. 

7. Fourteen millions, and fifty-six. 

8. Four hundred and forty millions, and seventy-two. 

9. Six billions, six millions, six thousand, and six. 

10. Forty-five billions, three hundred and forty thousand, and 
>>*venty-six. 

11. Five hundred and fifty-six millions, three thousand, two 
hundred and sixty-four. 

12. Eight hundred and ten billions, ten millions, and seventy- 
five thousand. 

13. Ninety-six trillions, seven himdred billions, and fifty ^four. 

14. Three hundred and forty-nine quadrillions, five trillions, 
seven bilHons, four millions, and twenty. 

15. Nineteen quintillions. 

16. Six hundred and thirty sextillions. 

17. Two hundred and ninety-eight septillions. 

18. Seventy-four octillions. 

19. Four hundred and ten decillions. 

20. Eight hundred and sixty- three duodecillions. 

21. Nine himdred and thirty-five tredecillions. 

22. Six hundred and seventy-three quintillions, seventeen quad- 
« vlions, and forty-five. 

23. Twenty trillions, six hundred and forty-eight billions, and 
tf enty-five thousand. 
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Obs. The greai facUiMf with which large numbers may be eipreiMed both 
in language and by figures, is calculated to give an imperfect idea of their real 
magnilutle. It may assist the learner in forming a just conception of a miUlon, 
a bUUonj a triUion^ &c., to reflect, that to count a million, at the rate of a hun- 
dred a minute, would require nearly seventeen days often hours each; to count 
a biUion, at the same rate, would require more than forty-five years ; and in 
coimt a trillion, more than 45,662 years. 

43* From the preceding illustrations, *the learner will per- 
ceive that a variety of other systems of notation may be formed 
upon the same principle, having different numbers for their 
radices. Thus, if we wished to form a quinary system ; that is, 
a system in which the numbers should increase in a five-fold ratio, 
or has five for its radix, it would require four significant figures 
and a cipher. Let the figures 1, 2, 3, 4, and 0, be the characters 
employed ; then five would be expressed by 1 and 0, and would 
be written thus 10 ; six by 1 and 1, thus 11 ; seven by 1 and 2, 
thus 12 ; eight by 1 and 3, thus 13 ; nine by 1 and 4, thus 14 ; 
ten by 2 and 0, thus 20 ; eleven by 2 and 1, thus 21, &c. 

44:. In the binary or diadic system of notation developed by 
Leibnitz, there are two characters employed, 1 and 0. The cipher 
when placed at the right hand of a number, in this system, mul- 
tiplies it by two. Thus the number one is expressed by 1 ; two 
by 10; three by 11 ; four by 100; five by 101; six by 110; 
seven by 111; eight by 1000; nine by 1001; ten by 1010; 
eleven by 1011, &c. 

Obs. 1. In like manner other systems of notation may be formed, having 
three f four, six, eight, twelve, or am/ given nujuber for their radix. 

When the radix is two, the system is called biimry or diadic ; when three 
it is called ternary ; when four, quaternary ; when five, quinary ; when six, 
senary ; when seven, septenary ; when eight, octary ; when nine, nonary, &c 

2. It should be observed that every system of notation, formed upon the 
foregoing principles, will require as many distinct characters, as there arc un'ti 
fn the radix, and that one of them must be a cipher, and another a v/rUt, 

For the method of changing numbers from the decimal to other scales of 
Dotation, and the converse, see Arts. 162, 163. 

QlxrK9T.—43. la the decimal notation the only system that can be formed on the same 
ilnciplesi How would you fonn a quinary system of notation? Wilte six in the qui- 
lary scale on the black-board. Write seven, nine, ten, eleven, twelve Oft*. How many 
iharaefers will any system fonned upon this principle require t 

3* 



90 soTATiox. I^Sbct. L 

45* About the eomiaencemait of the second ccbIqtj, Pli^emy 
iBtrodoeed die weamffuhtal ikDtaskm^ wiuch. has wXy for its radix. 

iMtatOTB. ]Bsj'afai> beaeoi in ovr tfivHWU oT^he cxncfe, 
and e^Cifme, whae tJbe decree md knr are cack (fivaied iaio 60 nnalBa) the 





its rarfiXr wfaeh was aflnwaids citan^ed i» X or £rs. ft maj therelbve be 
ft^gaided as a kind of conbiiiatiao of tfae faxmanf and dtcinal 



40» &iee the in™*iM»r <i^Ai msr be dhided aad sub-dmded 
io man J tnnes without a ifanaiwte; aome cootend that a system 
of iiocatk» haring dgki for its roc/u; would be preferaUe to the 



Others claim that the dwodeamml nolatioii; that is, a systen 
with twelve for its radii, would be more omTenieiit than either.* 
Howerer this may be, the decimal system is so firmly rooted, it 
were hopeless to attempt a change. 

Obs. It may be doubted wbetber 9nj other raiw of increase woold, on the 
fi^iole, be more cu meui ept; than that of the present srsteni. If the ratio were 
las, it woold reqmre more places of ^nres to expresBlaiseniiinbeis; if the ratio 
were larger, it woold not indeed re^oire so manj figorea, but the operations 
would maoifestiy be move difficult than at present, on account of the nambers 
in each oider being larger. Besides, the ^cimal system k sufficiently com|Hr&> 
hensnre to express mith aD desirable fecifitj, ereij concehrable number, the 
largest as wdl as the samllest ; and jrt it is so simple, that a child may under- 
stand and apf^ it. In a word, it is cTeiy way adapted to the practical ope- 
rations of business, as well as the most abstruse mathematical investigations 
In whaterer fight, therefore, it is viewed, the decimal notation must be re> 
garded as one of the most striking monuments of human ingenuity, and its 
beneficial influence on the progress of science and the arts, on commerce and 
ciTilization, must win for its unknown author the everlasting adiuiration and 
gratitude of mankind. 

* Baitow's Theory of NaBibeiB, Leslie's FlJkiaoiihy if Aiithaietie, Edit n|t feuf* 
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SECTION II. 
ADDITION. 

Art. 49. Ex. 1. A man bought three lots of land ; the first 
contained 23 acres, the second 9 acres, and the third 16 acres ; 
how many acres did he buy ? 

Solution, — 23 acres and 9 acres are 32 acres, and 16 are 47 
•ores. Ans. 47 acres. 

0b8. It will be seen, that the solution of this example consists in finding a 
single numlfer, which will exactly express the value of the sex.efal given ^utimf 
ben unrled together. 

60« The process of uniting two or more numbers together, so 

as to form a single number , is ccUled Addition. 

The answer, or the number thus found, is called the Sum or 

Amount. 

Obs. When the numbers to be added are all of the same denominaHonj as 
all dollars, all pounds, &«., the operation is called Simple Addition. 

Ex. 2. A miller bought 7864 bushels of wheat of one man, 
4952 bushels of another, and 3273 bushels of another: how 
many bushels did he buy of all ? 

Write the numbers under each other, so that Operation. 

units may stand under units, tens under tens, 7864 

&c., and draw a line beneath them. Then be- 4952 

ginning at the right hand or units, add each 3273 

column separately. Thus, 3 imits and 2 units Ans. 16089 bu. 
are 6 units, and 4 are 9 units. Write the 9 in units' place under 
the column added. Next 7 and 5 are 12, and 6 are 18 tens. But 
18 requires two figuies to express it ; (Art. 34 ;) consequently it 
cannot all be written under its own column. We therefore wnte 
the 8 or right hand figure in tens' place under the column added, 
and reserving the 1 or left hand figure, add it with the hundreds. 
Thus, 1 which was reserved, and 2 are 3^ and 9 are 12, and 8 are 
20 hundreds. Set the or right hand figure under the colunm 

duKST. — 50. What is Addition ? What is the answer called ? Obs. When the num- 
ters to be added are all of the same denomination, what is the opera don called ? SI. WluiC 
«cderi of figures 4 o yon enlti together 1 
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add* d, and reserving the 2 or left hand figure, add it to the next 
column as before. Thus, 2 which were reserved and 3 are 5, 
and 4 are 9, and '7 are 16 thousands. Set the 6 under the col- 
umn added ; and since there is no other column to be added, 
wi'ite the 1 in the next place on the left. 

5 1 • It will be perceived in this example, that units are added 
to units, tens to tens, <fec. ; that is, figures of the same order are 
added to each other. All numbers must be added in the same 
manner. For, figures standing in different orders or columns ex- 
press different values ; (Art. 35 ;) consequently, they cannot be 
united together directly in a single sum. Thus, 3 units and 5 
tens will neither make eight units, nor eight tens, any more than 3 
oranges and 6 apples will make 8 apples, or 8 oranges. In like 
manner it is plain that 7 tens and 2 hundreds will neither make 
9 tens, nor 9 hundreds. 

Obs. The object of writing units under uniiSj tens under tens, &c., is to 
prevent mistakes which might occur from adding different orders to each other. 

52* When the sum of a column does not exceed 9, it will be 

noticed, we set it under the column added ; but if it exceeds 9, 

we set the units or right hartd figure under the column added, 

and reserving the tens or left hand figure, add it to the next 

column. ^ In adding the last column on the left, we set down the 

whole sum, 

Obs. The process oiresnrring the tens, or left hind figure, and adding it to 
the next column, is called carrying tens, 

53« ThQ principle of carrying may be illustrated in the follow- 
ing manner. 

Take, for instance, the last example, 
and adding as before, write the sum of 
each column in a separate line. Thus, 
the sum of the units' column is 9 units ; 
the sum of the tens' column is 18 tens, or 
1 hundred and 8 tens ; the sum of the - 
hundreds' column is 19 hundred, or 1 
thous.md 9 hundred ; the sum of the 16089 Amount. 



7864 




4952 




3273 




9 sum 


of units. 


18* " 


" tens. 


19** " 


" huni 


j^^#*# U 


" thou. 



QuKST^-Why not add figures of dlfibrent ordem tofetbtr 1 
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thousands' column is 14 thousand. Now, addiii^r tiiese results 
together as they stand, units to units, tens to tens, &c., the amount 
is 16089 bushels, which is the same as in the solution above. 
• Thus, it is evident, when the sum of a column exceeds 9, the 
right hand figure denotes imits of the same order as the column 
added, and the tens or left hand figure denotes units of the next 
higher order. Hence, 

The reason we carry the tens or left hand figure to the next 
eolumny is because it is of the same order as the next column, and 
figures of the sam£ order must always be added together, (Art. 51.) 

Ob8. 1. The reason for setting down the whole sum of the last or left hand 
column, is because there are no figures in the next order to which the left 
hand figure can be added. It is, in fact, carrying it to the next column. 

2. From the preceding illustration it will also be seen, that the object of 
beginning to add at the right hand is, that we may carry the fe7W, as we pro- 
ceed in the operation. 

54# From the preceding illup.trations and principles we de- 
rive the following 

GENERAL RVLE FOR ADDITION. 

I. Write the numbers to be added, under each other ; so that 
units may stand under units, tens under tens, dtc, (Art. 61. Obs.) 

II. Begin at the right hand, and add each column separately. 
When the sum of a column does not exceed 9, vrrite it under the 
column ; but if the sum of a column exceeds 9, write the units^ 
figure under the column added, arid carry the tens to the next 
column. (Arts. 52, 53.) 

III. Proceed in this mxinner through all the orders, and set dovm 
the whole sum of the last or left hand column. (Art. 63. Obs.) 

55« Proof. — Beginning at the tap, add each column down^ 
mards, and if the second result is the same as the first, the work is 
tupposed to be right 

QcK8T. 54. — How do yoa write namben to be added 1 Why place units under units, &c. 1 
Where do you begin to add 1 When the sum of a column does no exceed 9, what do yoii 
do with It ? When it exceeds 9, how proceed 7 What is ineant/by carrying the tens 1 
Why cairy the tens to the next column 1 Why begin to add a the right hand T What 
do you do with the sum of the last column ? 56. How is additio % proved f 
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Jiale, — The object of li egnnii»g at Ifae top aiM ad£ng damnwwrds^ is ihat 
tL& ft^nirea maj be taloeo in a difrereot order from that m wbicfa tiiej were 
a^iidd before. Hie order being revera&d, the presampponis^ thai any mattake 
wlikii mar hare been made will tlins be detected; for it can hardly be isajf 
yostd that two miBtakpa exactly eq[ual will oooor. 

56. Second Method — Cat off the bottom Edc, and find the 
sum of the rest of the nnmbeiB ; then add this sum and the bot- 
tom liae together, and if the aeoond result is the same as the first| 
the work is supposed to be right. 

XoUi. — 1. This method of prDof depends on the anom, that the uhoU of a 
quantity is equal to the sam of all its parts. (Ax. IL) 

2. The method of catting off the iop line, and afterwards adding it to the 
earn of the otfaem, is objectionable on aocx>Tmt oi adding the nmnbefs in the 
same order as thej were added in ^io solnticm. (Ait. 53. Xoteu) 

d7« Third Method. — ^From the ammaitf sabtract all the given nnmbers but 
ooe^ andif the remainder is eqnal to the nnmber not subtracted, the work may 
be supposed to beiighL 

Ubie, — ^This method supposes the papH to be aoqoainted with subtractioa 
before he conmi^ioes this work. It is placed here on aooonnt 'of the con* 
Tenienoe of having all the methods of proving the role togeth^. 

$8. Fourth Method* — Cast the 98 oat of each of the fpY&i nombers sepa- 
rately, and place each excess at the right of the nomber. Then cast the 9s 
oat of the som of these excesses; also cast the 98 oat of the amonnt ; and if 
these two excesses are equal, the work may be supposed to be right. 

Note. — ^1. This mode of proof is based on a peculiar property of the number 9. 
Eor its illustration and deoionstration, see Art. 161. Prop. 14. 

2. To cast the 9s out of a number, b^in at the left hand, add the ^it8| 
together, and, as soon as the sum is 9 ot over, drop the 9, and add the remain- 
der to the next digits and so on. For example, to cast the 9s out of 4626357, 
we proceed thus: 4 and 6 are 10 ; drop the 9 and add the 1 to the next figure. 
1 and 2 are 3, and 6 are 9 ; drop the 9 as above. 3 and 5 are 8, and *l are 
15 ; dropping the 9, we have 6 remainder. 

EXAMPLES FOB PRACTICE. 

59« Ex. 1. A man paid 2468 dollars for his fiirm, 1645 dollars 
for a house, 865 dollars for stock, and 467 dollars for tools ; how 
much did he pay for the whole ? 

2. A produce merchant bought 5 cargoes of com ; the first con- 

QuxsT. — Note^ Why add the colamns downwards, imrtflad of apwardsf Can additios 
be proved tj any other methods ? 

* Wallis' Aiithmetic Oxford, 1067. 
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tained 6*725 bushels, the second 7208, the third 5147, the fourth 
12386, and the fifth lt)391 bushels: how many bushels did he 
buy? 

3. A tavern-keeper bought six loads of hay which weighed as 
follows: 1726 pounds, 2163 pounds, 1681 pounds, 1908 pounds, 
2340 pounds, and 1879 pounds: what was the weight of the 
whole ? 

4. A man gave 5460 dollars to his oldest son, to the next 4065, 
the next 6750, to the next 8000, and to the youngest 7276 

dollars : how much did he give to all ? 

6.^ A merchant, on settling up his business, found he owed one 
creditor 176 dollars, another 841 dollars, another 1866 dollars, 
another 2370 dollars, another 840 dollars : what was the amoiml 
of his debts ? 

6. The state of Maine contains 3 2400 square miles; New Hamp- 
shire, 9500 ; Vermont, 9700; Massachusetts, 7800; Rhode Island, 
1261 ; and Connecticut, 4789 : how many square miles are there 
in the New England States ? 

7. The state of New York contains 46220 square miles ; New 
Jei-sey, 7948; Pennsylvania, 46215; and Delaware, 2068: how 
many square miles are there in the Middle States ? 

8. The state of Maryland contains 10756 square miles ; Virginia, 
65700; North Carolina, 51632; South Carolina, 31565 ; Georgia, 
61683; Florida, 56336,; Alabama, 54084; Mississippi, 49356; 
Louisiana, 47413; and Texas, 100000: how many square miles 
are there in the Southern States ? 

9. The state of Tennessee contains 41752; Kentucky, 40023; 
Ohio, 40500 ; Michigan, 60537 ; Indiana, 35626 ; Illinois, 56506 ; 
Missouri, 70050: Arkansas, 54617; Iowa, 173786; and Wiscon- 
sin, 92930 ; how many square miles are there in the Western 
States ? 

10. What is the whole number of square miles in the United 
Slates ? 

11. What is the sum of 75234+41015 + 19075 + 176+88350 
+ 10040? 

12. What is the sum of 250120+30402+7850-f 465000+ 
10046+65046? 



I 
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13. WhaD is the sum of 85046+90045+412260+125781 + 
4060+273048? 

14. What is the sum of 1500267+45085+4652+4780400+ 
90276+89760841? 

15. What, is the sum of 45702125+67070420+670856+ 
4230825+750642+8790845 ? 

16. What is the sum of 825760842+35620476+7800490 + 
467243+98371 +6425+740 ? 

17. What is the sum of 2503+37621+475290+1223729+ 
10671840 + 275600312? 

18. What is the sum of 463270+2500+7200342 + 10271+ 
426345+6200705? 

19. What is the sum of 80429+7562345 + 700100+85261798 
+4000101+3007002? 

20. What is the sum of 756+849+934+680+720+843+ 
657689+989876498+8045685+807266780 ? 

21. What is the sum of 6457 + 29301+82406+7589+63489 
-t-101364+46745 ? 

22. Add together 786, 840, 910, 403, 783, 650, 809, 670, 408, 
810, and 652. 

23. Add together 16075, 250763, 7561, 830654, 293106, 
2537104, and 31672f;. 

24. Add together 256, 40, 751, 302, 75, 831, 26, 43, 621, 340, 
and 510. 

25. Add together 493742, 56710607, 23461, 400072, 6811004, 
8999003, and 26601. 

26. Add together 629405, 7629, 31000401, 263012, 1800612, 
890217, and 13268. 

27. Add together 286013, 4016702, 1971342, 6894680,28946, 
and 2624302. 

28. Add together 460167, 296345, 84634123, 64205, 9673108, 
and 1931456. 

29. Add together 432678902, 310046734, 2167005, 32*? 861 
and 293000428. 
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COUKTING-ROOM EXEROISES. 

60* To the accountant as well as the mathematician, accuracy 
and expertness in adding, are indispensable. These attainments can 
be acquired only by frequent exercises in footing up long column* 
of figures. 

Note. — 1. Instead of saying 4 and 8 are 12, and 2 are 14, 30. 

and 7 are 21, and 4 are 25, <&c., a skilful accountant, per- 86015 

forming the addition at a glance, simply pronounces the 25163 

results. Thus, four, twelve, twenty-one, thirty-one, (44-6 85057 

=10,) thirty-seven, forty-seven, (7+3=10,) fifty-two. 12236 

2. When two or three figures taken together make 1 0, as 43026 
6 and 4, or 2, 3, and 5, &c., it accelerates the process to 67084 
add their sum at once. A little practice will enable the 21167 
student to run up a long column of figures with as much 54042 
facility almost as he can count. 42158 

3. When the columns are long, accountants sometimes 24034 

set the figure to be carried below the other figure under the 459982 Aiu, 

column added. Thus, the sum of the first column in the 3045 Car. 

example above being 52, set the 5 (the figure carried) be- 
;owthe 2. The sum of the second column being 48, set the 4 below the 8, &c 
This method saves much time ia reviewing an operation, and also enables ufl, 
when interrupted, to resume the process where we left oflf. 

Required the amoimt of each of the following € xamples : 



^1. 


32. 


33. 


34. 


M^ *^n. 


Dollars. 


Yards. 


Pounds. 


2425 


46,519 


607,263 


421,536 


3282 


32,271 


232,012 


310,101 


2793 


17,436 


211,849* 


797,019 


2354 


81,687 


380,436 


233,680 


4262 


28,333 


678,661 


124,402 


9158 


62,746 


231,349 


266,363 


2653 


23,062 


146,763 


862,067 


3424 


20,168 


606,037 


618,041 


1266 


71,232 


760,165 


100,266 


8742 


39,464 


357,676 


971,134 


2126 


18,643 


644,844 


636,920 


6387 


42,027 


276,232 


703,362 


Ans. 47872 


73,236 


803,383 


420,603 


Oar. 465 


24,103 


726,918 


312 676 
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36i 


37. 


38. 


348,037 


460,375 


963,172 


849,662 


272,465 


841,681 


300,725 


361,728 


630,634 


239,724 


463,248 


412,381 


109,871 


763,256 


721,003 


635,403 


693,036 


437,891 


387,366 


872,646 


764,643 


825,432 


241,663 


406,223 


323,638 


285,678 


603,280 


294,867 


428,432 


310,720 


532,176 


811,236 


389,7^63 


403,521 


278,321 


576,037 


210,045 


687,489 


829,248 


213,744 


760,806 


324,061 


171,320 


764,368 


636,216 


630,724 


206,782 


305,21d 


253,734 


623,452 


461,027 


436,720 


251,600 


487,638 


589,203 


823,^84 


675,453 


290,731 


248,639 


217,436 


807,720 


803,266 


730,461 


692,301 


930,046 


731,463 


672,398 


243,762 


174,173 


379,574 


246,175 


731,445 


626,245 


823,156 


928,340 


429,374 


342,734 


928,348 


731,629 


684,669 



6 1 • Accountants often acquire the habit of adding two col- 
umns of figures at a time. The power of rapid addition is easily 
acquired, and is weU worthy the attention of the student. The 
following examples will illustrate the principle. 

39. What is the sum of 312817+527236+141626+462415 
+ 251818+234112? 



Taking the two right hand columns, we 
say, 12 and 18 are 30, and 15 are 4i and 
25 are 70, and 36 are 106, and 17 are 123 
Set down the 23 under the columns added, 
and carry the 1 or left hand figure to the 
column of hundreds. Proceed in the same 
manner with the other colunms. 



Operation. 
312817 
527236 
141625 
462415 
251818 
23411 2 
An$. 1930023 



aST. Oi.J 


ADDITION. 




99 


(41.) (42.) 


(43.) (44.) 


(45.) 


(46.) 


21 22 


44 1325 


2610 


344235 


30 13 


20 1510 


1511 


402321 


11 40 


25 1314 


1021 


141511 


13 25 


17 3141 


1115 


201250 


20 14 


60 1016 


1513 


164036 


16 11 


14 2233 


4020 


132212 


84 33 


16 1224 


1316 


181714 


18 45 


28 2415 


1233 


213025 


12 12 


11 1830 


2515 


111817 


17 20 


14 1814 


1718 


161618 


23 18 


37 1621 


2142 


432733 


What was the amount of exports 


and imports 


of the United 


States in 1840, and of shipping in 1842 ? 






(47.) 


(48.) 


(49.) 


States. 


Exports. 


Imports. 


Shipping. 


ATame, . Dolls. 1,018,269 Dolls. 628,762 


T. 281,930 


N. Hampshire, 


20,979 


114,647 


23,921 


Vermont, 


305,150 


404,617 


4,343 


Massachusetts, 


10,186,261 


16,513,858 


494,895 


Rhode Island, 


206,989 


274,534 


47,243 


Connecticut, . 


618,210 


277,072 


67,749 


New York, 


34,264,080 


60,440,750 


618,133 


New Jersey, . 


16,076 


19,209 


60,742 


Pennsylvania, 


6,820,145 


8,464,882 


113,569 


Delaware, 


37,001 


802 


10,396 


Maryland, 


6,768,768 


4,910,746 


106,866 


Dist. of Columbia, 


753,923 


119,852 


17,711 


Virginia, 


4,778,220 


645,085 


47,536 


North Carolina, 


387,484 


252,532 


31,682 


8outh Carolina, 


10,036,769 


2,058,870 


23,469 


*Jeorgia, 


6,862,959 


491,428 


16,636 


Alabama, 


12,854,694 


574,651 


14,577 


liouisiana. 


34,236,936 


10,673,190 


144,128 


<)hio. 


991,954 


4,915 


24,830 


Michigan, 


162,229 


148,610 


12,323 


ilorida, 


1,858,850 


190,728 


1,28% 



40 ADDITION. r^ECT. II. 

60. The appropriations of the Government of the United States, 
for 1847, were as follows : for the Civil and Diplomatic expenses 
4,442,790 dolls.; for the Army and Volunteers 32,178,461 
dolls. ; for the Navy 9,307,958 dolls. ; for the Post Office De- 
partment 4,145,400 dolls. ; for the Indian Department 1,364,204 
dolls. ; for the Military Academy 124,906 dolls. ; for building 
Steam Ships 1,000,000 dolls. ; for Revolutionary and other Pen- 
sions 1,358,700 dolls. ; for concluding Peace with Mexico 3,000, 
»00 dolls. ; for Light Houses 518,830 dolls. ; Miscellaneous 
640,243 dolls. What was the amount of all the appropriations? 

63* It may sometimes be convenient for the learner, as well 
as gratifying to his curiosity, to be able to add numbers expressed 
by the Roman Notation. 

51. A man paid MDCCCLXXXIII dollars for a farm, 
DCCXXIIII dollars for stock, and CCCLXVIIII dollars for 
tools : how much did he pay for all ? 

Beginning at the right hand, we proceed thus : Operation, 

four Is and four Is are eight, and three Is make MDCCCLXXXIII dolls, 
eleven, which is equal to two Vs and I. We set DCCXXIIII dolls, 

down the I, and adding the two Vs to one V CCCLXVIIII dolls, 

makes fifteen, which is equal to X and V. Set- MMDCCCCLXXVI dolls, 
ting down the V, we count in the X with the 

other Xs, and find they make seven Xs or seventy, wMch is expressed by L 
and XX. We set down the two Xs, and adding the L to the other Ls, it 
makes three Ls, or one hundred and fifty, which is expressed by C and L. 
Setting down the L, and counting the C with the other Cs, we have nine Cs 
or nine hundred, which is expressed by D and CCCC. We set down the four 
Cs, and counting the D with the other Ds, it makes three Ds or fifteen hun- 
dred, which is expressed by M and D. We set down the D, and addihg the 
M to the other M, we have two Ms, which we set down on the left of the other 
letters. Hence, 

63. To add numbers expressed by the Roman Ifotation. 

Beginning at the right hand, count all the letters of each kind to- 
gether ; set down the result, and carry on the principle that five la 
make one V ; two Ys, one X ; five Xs, one L, <fec. 

Obs. The teacher can extend the exercises in the Roman Notation as i%^ 
as he may deem it expedient. A single example is sufficient to illustrate the 
principle, and to show that the Roman is g9-eatly inferior to the Arabic method 
in its adaptation to business calculations. 
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SECTION III. 

SUBTRACTION. 

Akt. 65. Ex. 1. A merchant bought 37 barrels of flour, and 
afterwards sold 12 of them : how many barrels had he left? 

JSolution. — 12 barrels from 37 barrels leave 25 barrels. 

Am, 25 barrels. 

Obs. It will be perceived, that the object in this example, is to find the dif» 
ference between two numbers. 

66» The process of jinding the difference between two numbers 
is called Subtraction^ 

The difference, or the answer to the question, is called the 
Remainder, 

Obs. 1. The number to be subtracted is sometimes called the svbt/rahend^ 
and the number from which it is subtracted, the minuend, 

2. Subtraction, it will be perceived, is the reverse of addition. Addition 
unites two or more numbers into one single number ; subtraction, on the other 
hand, separates a number into t/ivo parts. 

3. When the given numbers are of the same denomination^ the operation Ib 
called Simple Sttbtraction. (Art. 50. Obs.) 

Ex. 2. What is the difference between 6364 and 9387 ? 

Write the less number under the greater, Operation. 

units imder units, tens under tens, (fee. Then, 9387 

beginning at the right hand, proceed thus : 5364 

4 units frtbm 7 units leave 3 units. Write 4023 Bern. 

the 3 in the units* place, under the figure subtracted. 6 tons 
from 8 tens leave 2 tens ;' set the 2 in tens* place. 3 hundred 
from 8 hundred leave hundred ; we therefore write a cipher in 
hundreds* place. 5 thousand from 9 thousand leave 4 thousand; 
Bet the 4 in the thousands* place. The answer is 4023. 

QuxsT. — 66. What is subtraction ? What is the difierence .or answer called t Obt 
What is the number to be subtracted sometimes called 1 The number from which it ii 
mblmcted ? Of wheCt is subtraction the reverse ? When the given numbers are of tbt 
denomination, what Is the operation called 1 
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67* It will be observed, that we subtract units from units, 
tens from tens, &c. ; that is, we subtract figures of the same order 
from each other. This is done for the same reason that we add 
figures of the same order to each other. (Art. 51.) 

Obs. The less number is written imder the greater ^ simply for convenience 
in subtracting ; and wrvUs are placed under units^ tens under tens^ &c., to avoid 
mistakes which might occur from taking differerU orders lErom each other. 

68* It often happens that a figure in the lawer number i 
larger than that above it, and consequently cannot be taken 
from it. 

Ex. 3. What is the diflPerence between 94 and 56 ? 

Analytic solution. It is manifest that we cannot take 6 

94=80-}-14 units from 4 units, for 6 is larger than 4. 

56=50-}- 6 To obviate this diflBculty, we may take 

Hem, 38=304-8 Iten from the 9 tens, and uniting it 

with the 4 units, the upper number will become 8 tens and 14 
imits, or 804-14. Separating the lower number into the parts of 
which it is composed, it becomes 5 tens and 6 units, or 504-6. 
Now, subtracting as in the last example, 6 from 14 leaves 8, 50 
from 80 leaves 30. The answer is 304-8, or 38. Or, we may 
simply take 1 ten from the 9 tens, and adding it, mentally, to the 
4 units, say 6 from 14 leaves 8 ; set the 8 under the figure sub- 
tracted. Then, having taken 1 from the 9 tens, we have but 8 
left, and 5 from 8 leaves 3. The answer is 38. 

Proof. — 384-56=94; that is, the sum of the remainder and 
smaller number being equal to the larger, the answer is right. 
Hence, 

69 • When a figure in the lower number is larger than that 
above it ; take 1 from the next higher order in the upper number, 
and add it to the upper figure ; from the sum subtract the lower 
figure, and diminishing the next upper figure by 1, proceed as 
before. 

Obs. 1. The process of taking one from the next higher order and eMingJt 
to the figure from which the subtraction is to be made, is called borrtnoing ten. 
It is the reverse of carrying. 



QuKST.— 67. What orders of figures do you sabtract from each other? Whj qa 
tract different orders from each other 1 
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2. This method of borrowvi^, it .rill be seen, does not affsft the difference 
between the two given numbers ] for, it is simply transposing a part of one 
Older to another order in the same number, which, it is obvious, will neither 
mrease nor diminish its valv£. 

3. It may be asked, how can we take one from the figure in the next higher 
order, when that figure is a cipher? How can nothiTig lend anything, and how 
can nothing be diminished hy (me? The explanation of this apparent contra- 
diction is this : when the next figure is a cipher, we go to the next higher 
column still, and take OTie^ which, added to the figure in the next lower osier, 
makes ten; we then take an£ from the ten and add it to the upper figure, ami 
proceed as before. 

7 0» There is another method of borrowing i or rather of pay- 
ing, which, though perhaps less philosophical than the preceding, 
is more convenient in practice, especially when the figures in the 
next higher orders are ciphers. Thus, in the last example, adding 
10 to the upper figure, it becomes 14, and 6 from 14 leaves 8. 
Set down the 8 as before. Now, instead of diminishing the next 
upper figure by 1, if we add 1 to the next figure in the lower 
number it becomes 6 tens ; and 6 from 9 leaves 3, which is the 
same as 5 from 8. The answer is 38, the same as before. Hence, 

71. When a figure in the lower number is larger than that 

above it, add 10 to the upper figure, and to compensate this, add 

1 to the next left hand figure in the lower number. 

Obs. 1. This method of borrowing depends on the self-evident principle, 
that if any two numbers are equally itwreased^ their difierence will not be 
aUered. That the two given numbers are equally increased by this process, 
is evident from the fact that the 1 added to the lower number is of the next 
Buperior order to the 10 added to the upper number, and is therefore equal 
to it. (Art. 35.) 

2. The reason that we borrow 10, instead of 8, or 12, or any other number, 
is because the radix, or ratio of increase, in the Arabic notation, is 10. (Art. 
36.) If the radix of the system were 8, it would be necessary to borrow 8 ; 
it 12, it would be necessary to borrow 12, &c. 

3. On account of borrowing, the learner will perceive it is always necessary* 
to begin to subtract at the right hand. 

Ex. 4. A man bought a house for 23006 dollars, and sold it for 
21128 dollars : how much did he lose by his bargain ? 
Operation, Proof, 

Cost 23006 dolls. 21128 Less number. 

Rec*d. 21128 dolls. 1878 Remainder. 

Ans, 1878 dolls, 23006 Larger number. 

T.H. * 3 
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7 2* Frc/ni the preceding illustrations and principles we derive 
the following 

GENERAL RULE FOR SUBTRACTION. 

I. Write tJie less number under the greoder, so that units may 
stand under units, tens under tens, t&c. (Art. 67. Obs.) 

II. Beginning at the right hand, subtract each figure in the lower 
number from the figure above it, and set the remainder directly 

" tender the figure subtracted. (Art. 71. Obs. 3.) 

III. Whev a figure in the lower number is larger than that above 
%t, add 10 tt the upper figure ; then subtract as before, and add 1 
to tli£ next figure in tite lower number, or consider the next upptr 
figure 1 less than it is. (Arts. 09, 70. Obs. 1, 2.) 

73» Proof. — Add tli£ remainder to the smaller number ; and 

if the sum is equal to the larger number, the work is right. 

Ofis. This method of proof depends upon the principle, that the diffisrerux 
between two numbers being added to the lesSj the sum must be eqiuU to the 
greater. For, the difference £Lnd the less number are the two parts into which 
the greater is separated, and the whole of a quantity is equal to the sum of all 
Us parts. (Ax. 11.) 

7 4» Second Method. — Subtract the remainder from the greater 
of the two given numbers ; and if the difference is equal to the 
less number, the work is right. 

TS* Third Method. — Cast the 9s out of the larger number, and place the 
excess at the right. Next, cast the 9s put of the smaller number, and also 
out of the remainder ; then cast the 9s out of the sum of these two excesses, 
and if this last excess is the same as the excess of the larger number, the work 
may be supposed to be right. Thus, * 

Ex, 5. From 7843 Excess of 9s in the greater number is 4 
Take 5675 " " « less " is 5 > 

Rem. 2im " « « remainder is 8 i Now, 8^^5=13, 
and the excess of 9s in 13 is 4, the same as that of the greater number. 

duEST.— 72. How do you write numbers for subtraction ? Why write the less number 
under the greater ? Why place units under units, &.c. 1 Where do you begin to subtract ? 
When a figure in the lower line is larger than that above it, how do you proceed *? What 
is meant by borrowing ten ? How many methods of borrowing are mentioned 1 lUastrata 
the first method upon the black-board. How does it appear that this method of borrowing 
does not aflect the difference between the two given numbers? Explain the seconi me- 
thod. Upon what principle does this method depend ? Why do yoi borrow 10, instead 
of 8, or 12, or any other number? Why do you begin to subtract at the right handl 
73. How is subtraction proved ? Obs: Upon what principle does thiv method.of proof de- 
pend ? Can subtraction be proved by any other methods 1 
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Note. — This meth)d of proof depends on the same property of the number 
9, as that in addition. (Art. 58. Note.) For, since the sum of the smaller 
number and remainder is equal to the larger number, it follows that the 
<ixcess of 9s in the larger number must be equal to the excess of 9s in the 
remainder and smaller number together. 

EXAMPLES FOR PRACTICE. 

76* Ex. 1. A merchant bought a ship for 35270 dollars, and 
r >ld it for 42365 dollars : how much did he make by his bargain ? 

2. A miller bought 46235 bushels of wheat, and ground 17251 
b'lshels of it : how many bushels had he left ? 

3. A speculator laid out 50000 dollars in wild land, and after* 
wards sold it at a loss of 19046 dollars : how much did he get for 
his land ? 

4. A man owning a block of buildings worth 155265 dollars, 
keeps it insured for 109240 dollars : how much would he lose in 
case the buildings should be destroyed by fire ? 

5. The distance from the Earth to the Sun is 95000000 of 
miles ; the distance of Mercury is only 37000000 : how far is 
Mercury from the Earth ? 

6. The imports of Massachusetts in 1840, were 16,513,858 
dollars, the exports were 10,186,261 dollars : what was the ex- 
cess of her imports over her exports ? 

7. The imports of New York in 1840, were 60,440,750 dol- 
lars, the exports were 34,264,080 dollars : what was the excess 
of her imports over her exports ? 

8. The imports of Pennsylvania in 1840, were 8,464,882 dol- 
lars, the exports were 6,820,145 dollars : what was the excess of 
her imports over her exports ? 

9. The imports of South Carolina in 1840, were 2,058,870 
dollars, the exports were 10,036,769 dollars : what was the ex- 
cess of her exports over her imports ? 

10. The imports of Alabama in 1840, were 574,651 dollars* 
the exports were 12,854,694 dollars : what was the excess of her 
exports over her imports ? 

11. The imports of Louisiana in 1840, were 10,673,190 dol- 
lars, the exports weie 34,236,936 dollars : what was the excesa 
of her exports over her imports ? 
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12. The tonnage of the United States in 1842, was 2069867, 
in 1846 it was 2500000 : what was the increase in 4 years? 

13. 14. 15. 

From 253760 3856031 54903670 

Take 104523 462702 504089 

16. 9876102—1050671. 28. 10000000—999999. 

17. 4006723—5001. 29. 99999999—100000. 

18. 3601900—1000000. 30. 83567000—438567 
" 19. 5317004—3565. 81. 40600056—7632. 

20. 1000000—456321. 32. 56409250—1057246. 

21. 2036024—27040. 33. 20030000—72534. 

22. 45563075—460001. 34. 83175621—5256360. 

23. 67030001—300462. 35. 70301604—250041. 

24. 73256300—436020. 36. 60050376—6849005. 

25. 56037431—735671. 37. 34200591—8888888. 

26. 80200430—250. 38. 87035762—753017. 

27. 96631768—873625. 39. 95246300—9438676. 

40. From 6764+3764 take 6500+2480. 

41. From 2890+8407 take 4251+3042. 

42. From 7395+4036 take 8297+1750. 

43. From 8404+7296 take 3201—1562. 

44. From 6008+9270 take 5136—2352. 

45. From 9234+6850 take 9320 — 4783. 

46. From 8564—2573 take 4431—1735. 

47. From 7284—5362 take 6045—5729. 

48. From 9561—4680 take 7352—6178. 

49. From 8630—1763 take 2460+1743. 

50. From 7561—2846 take 1734+2056. 

51. From 9687—3401 take 3021+1754. 

62. A man having 65000 dollars, paid 7520 dollars for a house, 
8260 dollars for furniture, 2376 dollars for a library, and in- 
Tested the balance in bank stock : how much stock did he buy ? 

63. A gentleman worth 163250 dollars, bequeathed 16200 dol- 
lars apiece to his two sons, 16500 dollars to his daughter, anil to 
his wife as much as to his three children, and the remainder to a 
hospital ; how much did his wife receive, and how much the hos- 
pital? 
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54. A man bought three farms : for the first he paid 5260 dol- 
lars, for the second 3585, and for the third as much as for the 
first two. He afterwards sold them all for 15280 dollars: did he 
make or lose by the operation ; and how much ? 

55. What number is that, to wliich 3425 being added, the sum 
will be 175250? 

56. A man being asked how much he was worth, replied, if 
you will give me 325263 dollars, I shall have two millions of dol- 
lars : how much was he worth ? 

57. A jockey gave 150 dollars for a horse, and meeting an ac- 
quaintance swapped with him, giving 37 dollars to boot ; meeting 
another, he swapped and received 28 dollars to boot; he finally 
swapped again and gave 78 dollars to boot, and then sold his last 
horse for 140 dollars : how much did he lose by all his bargains ? 

58. A speculator gained 3560 dollars, and afterwards lost 2500 
dollars; at another time he gained 6283 dollars, and then lost 
8450 dollars : how much more did he gain than lose ? 

59. A man bought a house for MDCCCCXXXVII dollars, and 
sold it for DCXVIIII dollars less than he gave : how much did 
he sell it for ? 

We perceive that the IIII in the lower number Operation. 

cannot be taken from II in the upper number; MDCCCCXXXVII dolls, 
we therefore borrow a V, which added to the II, DCXVIIII dolls, 

makes IIIIIII; then IIII fronl IIIIIII, leaves Ans. MCCCXVIII doUs. 
Ill, whieh we set down. Now since we have 

borrowed the V in the upper number, there are no Vs left from which we can 
take the V in the lower number. We must therefore borrow an X ; but X it 
equal to V V ; and V from VV leaves V, which we set down. Having bor- 
rowed an X from the upper niunber, there are but XX left, and X from XX 
leaves X. C from CCCC leaves CCC. D from D leaves nothing* And 
nothing from M leaves M. Hence, 

T7» To subtract numbers expressed by the Roman Notation. - 

Write the less number under the greater; then^ beginning ai the right hand, 
take the number in the Uneer line from that expressed by the same letters in the 
ivpper hney and set the remainder below. If the number in the loioer line is 
larger than thai expressed by the same letters in the upper line^ borrow a letter 
next higher and add it to the number in the upper line ; then subtract as before, 
observing to pay when you borrow as in subtrcKtton of figures. (Art. 72.) 

Obs. Other examples expressed by the Roman Notation, can be added by 
the teacher, if deemed expedient. 
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SECTION IV. 

MULTIPLICATION. 

Ari, 79. Ex. 1. What will 3 melons cost, at 15 cents apiece 
Analysis, — If 1 melon costs 15 cents, 3 melons will cost 3 times 
15 cents; and 3 times 15 cents are 45 cents. Ans. 45 cents. 
2. What will 4 sleighs cost, at 21 dollars apiece? 

Analysis, — ^Reasoning as before, if 1 sleigh costs 21 dollars, 4 
sleighs will cost 4 times as much; and 4 times 21 dollars are 
84 dollars. Ans, 84 dollars. 

Obs. It 18 obvious that 3 times 15 cents is the same as 15 cents-|-15 cents 
4-15 cents, or 15 cents added to itself 3 times ; and 4 times 21 dollars is the 
same as 21 dolls.4-21 doils.4-21 dolls.4-21 dolls., or 21 dollars added to itself 
4 times. 

80» This repeated addition of a nuniber or quantity to itself is 
called Multiplication. 

The number to be repeated, or multiplied, is called the Multi' 
plicand. 

The number by which we multiply, is called the multiplier ; 
and shows how mxmy tim£s the multiplicand is to be repeated. 

The number produced, or the answer to the question, is called 
the product. Thus, when we say, 8 times 12 are 96, 8 is the 
multiplier, 12 the multiplicand, and 96 the product. 

8 1 • The multiplier and multiplicand together are often called 
factors, because they make or produce the product. 

Obs. 1 . The term factor is derived from a Latin word which signifies a 
agent J a daer^ or prodiicer. 

2. When the multiplicand denotes things ofane denominalion only^ the ope- 
ration is called Simple Multiplication. 

Quest. — 80. What is multiplication? What is the number to be repeated called 1 
What the number by which we multiply ? What does the multiplier show ? What t« 
die number produced called? 8L What are the multiplicand and multiplier tofvtbv 
«Ued 1 Why 1 Obs. What does the term factor signify ? 
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MULTIPLICATION TABLE. 



1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11, 12 


13 


14 


15 


16 1 17 


18 1 19 


20 


2 


4 


6 


8 


10 


12 


14 


16 


IS 


20 


22 


24 


26 


28 


30 


32 


34 


36 


38 


40 


3 


6 


9 


12 


15 


18 


21 


24 


27 


3i) 


33 


36 


39 


42 


45 


48 


51 


54 


57 


60 


4 


8 


12 


16 


20 


24 


28 


32 


36 


40 


44 


48 


52 


56 


60 


64 


68 


72 


76 


80 


5 


10 


15. 


20 


25 


30 


35 


40 


45 


50 


55 


60 


65 


70 


75 


80 


85 


90 


95 


100 


6 


12 


18 


24 


30 


36 


42 


48 


54 


60 


66 


72 


78 


84 


90 


96 


102 


108 


114 


120 


7 


14 


21 


28 


35 


42 


49 


56 


63 


70 


77 


84 


91 


98 


10.> 


112 


119 


126 


133 


140 


8 


16 


24 


32 


40 


48 


56 


64 


72 


80 


88 


96 


104 


112 


120 


128 


136 


144 


152 


160 


9 


18 


27 


3S 


45 


54 


63 


72 


81 


91) 


99 


108 


117 


126 


135 


144 


153 


162 


171 


180 


10 


20 


30 


40 


50 


60 


70 


80 


*) 


100 


HO 


120 


130 


140 


150 


160 


170 


180 


190200 


11 


22 


33 


44 


55 


66 


77 


88 


99 


110 


121 


i:^2 


143 


154 


1H5 


176 


187 


198 


209 


220 


12 


^ 


36 


48 


60 


72 


■84 


96 


108 


12J 
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144 


156 


168 


180 192 


204 1 2 16 


228 


240 


13 


26 


39 


52 


65 


78 


91 


104 


117 


13) 


143 


156 


169 


182 


1'J5 208 


221 234 


247 


260 


14 


28 


42 


56 


70 


84 


98 


112 


126 


140 


154 


168 


182 


li)6 


210 224 


238 


252 266 


280 


15 


30 


45 


60 


75 


90 


105 


120 


135 


150 


165 


180 


195 


210 


225 


240 


255 


270 


285 


300 


16 


32 


48 


64 


80 


96 


112 


128 


144 


160 


176 


192 


208 224 


241) 


256 


272 


288 


304 


320 


17 


34 


51 


68 


85 


102 


119 135 


153 


170 


187 


204 


221 238 255 


272 


289 


:i06 


323 


340 


18 


36 


54 


72 


90 


108 


126 


144 


102 


180 


198 


216|234|252 


270 


288 


306 


324 


342 


360 


19 


38 


57 


76 


95 


114 


133 


152 


171 


190 


209 


228 247 


266 


285 


304 


323 


342 


361 


380 


20 


40 


60 


80 


100 


120 


140 


160 


180 


200 


220 


240 


260 


280 


300 


320 


340 3601 380| 


400 



Note. — This Table was invented by Pythagoras j and is therefore Bometimes 
called the Pythagorean Table. 

The pupil will find assistance in learning the Multiplication Table by oh 
serving the following particulars. 

1. The several results of multiplying by 10 are formed by simply adding a 
cipher to the figure that is to be multiplied. Thus, 10 times 2 are 20, 10 time* 

3 are 30, &c. 

2. The results of multiplying by 5 terminate in 5 and 0, alternately. Thus, 
5 times 1 are 5, 5 times 2 are 10, 5 times 3 are 15, &c. 

3. The first nine results of multiplying by 11 are formed by repeating the 
figure* to be multiplied. Thus, 11 times 2 are 22; 11 times 3 are 33, &c. 

4. In the successive results of multiplying by 9, the right hand figure regu- 
larly decreases by 1, and the left hand figure regularly increases by 1. Thus, 
9 times 2 are 18 ; 9 times 3 are 27 ; 9 times 4 are 36, &c. 

82* Multiplying by 1, is taking the multiplicand once: thus, 

4 multiplied by 1=4. 

Multiplying by 2, is taking the multiplicand twice : thus, 2 times 
4, or 4+4=8. 

Multiplying by 3, is taking the multiplicand three times : thus, 
8 times 4, or 4+4+4=12, &c. Hence, 

Qvzn.—SL What is it to multiply by 1 7 By 2 1 By 3 1 

5 
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Multiplying hy any whole number, is taking the multiplicand OM 
mxmy times, as there are units in the multiplier. 

The application of this principle to fraxitional multipliers will 
be illustrated under fractions. 

Obs. 1. From the definition of multiplication, it is manifest that the product 
t» of the same kitid or deiwminntion as the muItipUcand : for, repeating 6 num- 
ber or quantity does not alter its nature. Thus, if we repeat doUars^ they ar3 
still doUars; if we repeat yards, they are stiU yards, &c. Consequently, if the 
multiplicand is an abstract nianber, the product will be an abstract rmmber; if 
money, the product will be money ; if barrels, barrels, &c. 

2. Every multiplier is to be considered an absi/ra/A number. In familiar 
iknguage it is sometimes said, that the price multiplied by the weight will give 
the value of an article ; and it is often asked how much 25 cents multiplied by 
25 cents, &c., will produce. But these are abbreviated expressions, and are 
liable to convey an erroneous idea, or rather no idea at all. If taken literally, 
they are absurd ; for multiplication is repeating a number or quantity a certain 
number of times. Now to say that the price is repeated as many times as the 
given quantity is heavy, or that 25 cents are repeated 25 cerUs timeis, b non- 
sense. But we can multiply the price of 1 pound by a number equal to the 
number of pounds in the weight of the given article, and the product will be 
the value of the article. We can also multiply 25 cents by the nwmber 25 ; 
that is, repeat 25 cents 25 times, and the product is 625 cents. Construed in 
this manner, the multipHer becomes an abstra/A nm/mber, and the expressions 
have a consistent meaning. 

Ex. 3. What will 6 houses cost, at 2341 dollars apiece ? 

Write the numbers on the slate as Operation. 

in the margin, and beginning at the 2341 Multiplicand, 

right hand, proceed thus : 6 times 1 6 Multiplier, 

unit are 6 units ; write the 6 under tlie An^, 14046 Dollars, 
figure multiplied. 6 times 4 tens are 24 tens ; set the 4 or right 
hand figure under the figure multiplied, and carry the 2 or left 
hand figure \o the next product figure, as in addition. (Art. 52.) 
6 times 3 hundreds, are 18 hundreds, and 2 to carry make 20 hun- 
dreds ; set the under the figure multiplied, and carry the 2 to 
the next product as before. 6 times 2 thousands are 12 thou- 
sands, and 2 to carry make 14 thousands. Since there are no 

QuKST.— What is it to mnltiply by any whole number 1 Obs. Of what denominaUon is 
the prodact? How does this appear? What mast every mulliplier be considered ? Oui 
f oa maltiply by a given weight, a measure, or a sum of money ? 
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more figures to be multiplied, set down the 14 in full ai^ in addi- 
tion. (Art. 53. Obs. 1.) The product is 14046 dollars. 

83* The product of any two numbers will be the same, wMch' 
ever factor is taken for the multiplier. Thus, 

If an orchard contains 5 rows of trees, and ******* 
each row has 7 trees, as repre^nted by the ******* 
stars in the margin, it is evident the whole ******* 
umber of trees is equal either to the niunber ******* 
of stars in a horizontal row repeated Jive timss, ******* 
or to the number of stars in a perpendicular row repeated seven 
times, viz. 35. For, 7X5=35, also 5X7=35. 

Obs. 1 . It is more convenient and therefore customary to place the larger num 
ber for the multiplicand, and the smaller for the multiplier. Thus, it is easier 
to multiply 8468946 by 3, than it is to multiply 3 by 8468946, but the product 
would be the same. 

Ex. 4. What will 237 coacEes cost, at 675 dollars apiece ? 

Since it is not convenient to multi- Operation. 

ply by 237 at once, we multiply first 675 Multiplicand, 

by the 7 imits, next by the 3 tens, 237 Multiplier, 

then by the 2 hundreds, and place 4725 cost 7 coaches 

each result in a separate line, with 2025* cost 30 ** 

the first figure of each line directly 1350** cost 200 " 

under that by which we multiply. 159975 cost 237 " 
Finally, adding these results togeth- 
er, units to imits, &c., we have 159975 dollars, which is the whole 
product required. (Ax. J 1 .) 

Note. — When the multiplier contains more than one figure, the several pro- 
ducts of the multiplicand into tne separate figures of the multiplier, are called 
partial products. 

Obs. 2. The reason for placing the first figure of the several partial products 
nnder the figure by which we multiply, is to bring the saTne orders under each 
other, and thus prevent mistakes in adding them together. (Art. 51.) ' 

3. The several partial products are added together for the obvious purpose 
Df finding the whole product or answer required. (Ax. 11.) 

QuKST.— 83. Does it make any diiTerence with the result, which of the given namben 
Is taken for the multiplier 1 Obs. Which is usual! j taken 1 Why 1 

3* 
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84* The principle of carrying the tens in multiplication is the 
same as in addition, and may be illustrated in a similar manner. 
(Art. 53.) Thus, 

Ex. 6. 9382 Mult*d. Or, separating the multiplicand into 

Y Mult'r. the orders of which it is composed, 

ir=units, 9382=9000+300+80+2, 

56*=tens, ancf 9000X^=63000 

21**=hunds. 300x7= 2100 

63***=thou. 80X7= 560 

66674 Product 2x7= 14 

Adding these results together, we have 65674 Ans. 

Obs. The reason for always beginning to multiply at the right hand of the 
multiplicand, is that we may cany the tens as we proceed in the operation. 

85» From this illustration it will be observed that units mul- 
tiplied into units produce units ; tens into units, or units into tens, 
produce tens ; (Art. 83 ;) hundreds -into upits, or units into hun- 
dreds, produce hundreds, &c. Hence, 

86» When units are multiplied into any order whatever, the 
product will always be of the same order as the other figure. 
And universally y the product of any two integers is of the order 
tiext less than that denoted by the sum of the orders of the two given 
figures. Thus, hundreds into tens produce thousands, or the 4th 
order, which is one less than the sum of the two given orders. 

Obs. When the multiplier contains more than one figure, it is customary to 
begin to multiply with its units' figure. The result however will be the same, 
if we begin with its hundreds or any other order of the multiplier, and place 
the first figure of the pcirtial products, so that the same orders shall stand 
under each other. 

First Operation, Second Operation. 

1357 1357 

3574 3574 



4071 




4071 


6785 




6785 


9499 




9499 


5428 




5428 


4849918. 


Prod, 


4849918. Prod. 



QussT.— 85. What do units into units produce 1 Units into tens or tens into units t 
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Ex. 6. What is the product of 6690 into 3008 ? 

After multiplying by the 8 units, we next Operatum. 
multiply by the 3 thousands, since there arc no 5690 

tens nor hundreds in the multiplier, and place 3008 

the first figure of this partial product under the 45520 

figure 8 by which we are multiplying. 17070 

17115520 Ans. 

87 • From the preceding illustrations and principles we de- 
rive the following 

GENERAL RULE FOR MULTIPLICATION. 

I. When the multiplier contains but one figure. 

Write the multiplier under the multiplicand, units under units, 
tens under tens, dbc, (Art. 83. Obs. 1.) 

Begin at the right hand and multiply each figure of the mul' 
tiplicand by the multiplier, setting down the result and carrying as 
in addition, (Art. 84. Obs.) 

U. When the multiplier contains more than one figure. 

Multiply each figure of the multiplicand by each figure of the 
multiplier separately, beginning with the units, and write the par- 
tial products in separate lines, placing the first figure of each line di* 
rectly under the figure by which you multiply, (Art. 86. Obs. 2.) 

Finally, add the several partial products together, and the sum 
mil be tlie whole product, (Art. 83. Obs. 3.) 

88» Proof. — Multiply the multiplier by the multiplicand, 
and if the product thus obtained is the same as tlie ot/ier producU 
the work is supposed to be right. 

Obs. This method of proof depends upon tlie principle, that the product of 
any two numbers is the same, whichever is taken for the multiplier. (Art. 83.) 

89» Second Method, — Add the multiplicand to itself as many 

Qdbbt.— 86. When units are multiplied into any order, what order is the product 1 
When any two integers are multiplied together, of what order is the product ? 87. How 
do you write the numbers for multiplication ? When the multiplier contains but one fig 
nre, how proceed ? Why begin at the right hand of the multiplicand ? When the multi- 
plier contains more than one figure, how proceed ? What is meant by partial products t 
Why place the first figure of each partial product under the figure by which yon multi- 
ply ? What is 40 be done with the partial prci^ucts ? Why add the several partial pro- 
diets together 1 Why should this give the whole product 1 88. (low is multiplicaitott 
proved 1 ObM. On what principle does this proof depend 1 
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tiines as there are units in the multiplier, and if the jproduci ob- 
tained is equal to the amount, the work is right. 

Note. — When the miilti])iieris smaU^ this is a veiy convenient mode of pit>of. 

90. Third Method, — Cast the 9s out of the multiplicand and 
multiplier ; multiply their remainders together, and casting the 
9s out of their product, set down the excess ; then cast the 
9s out of the answer obtained, and if this excess be the same as 
that obtained from the multiplier and multiplicand, the work may 
be considered right. 

Ex. 7. Multiply 566 by 356. 

Operation, Proof, 

565 The excess of 9s in the multiplicand is 7. 
356 " " 9s " multiplier is 5. 

3390 7X6=35 ; and the excess of 9s is 8. 
2825 
1695 
Prod, 201140. The excess of 9s in the -Ans. is also 8. 

9 1 • Fourth Method, — Divide the product by one of the fac- 
tors, and if the quotient thus arising is equal to the other factor, 
the work is right. 

Note. — This method of proof supposes the learner to be acquainted with 
division before he commences this work. (Art. 57. Note.) It is simply re- 
versing the operation, and must obviously lead us back to the number with 
which we started : for, if a number is both multiplied and divided by the same 
number, its value will not be altered. (Ax. 9.) 

92. Fifth Method.* — First, cast the lis out of the multiplicand and multi' 
plier; multiply their remainders together, cast the lis out of the product, and 
set down the excess ; then cast the lis out of the answer obtained, and if the 
excess is the same as that obtained from the multiplier and multiplicand, the 
work is right. 

Note. — 1. This method depends on a peculiar property of the number 11. 
For its further development and illustration, see Art. 161. Prop. 18. 

2. To cast the lis out of a number, begin at the right hand, mark the alter- 
nate figures; then from the sum of the figures marked, increased by 11 if 
necessary, take the sum of those not marked, and the remainder will be the 
excels required. Thus to cast the lis out of 39475025, mark the alter- 
nate figures, beginning at the right hand, 39475025, then the sum of 



QuBST.— Can multiplication be proved by any other methods 1 
* J^eslie 8 Philosophy of Arithmetic. 
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bf0-\-l+9=21. Again, the sum of the others, viz: 2-|-6+4+3=14. Now, 
21 — 14=7, the excess of lis. 

Or, as soon as the sum is 11 or over, we may drop the 11, and add the re- 
mainder to the next digit. Thus, 5 and 7 are 12; dropping the 11, 1 and 9 
are 10. Again, 2 and 5 are 7, and 4 are 11 ; drop the 11, and there are 3 left. 
Now, 10 — 3=7, the same excess as before. 

Ex. 8. Multiply 237956 by 3728. 

O/feratimi: Proof. 

237956 Excess of lis is 4. > Now, 4X10=40 ; the excess ol" lU 
3728 « " 10. S in 40 is 7. 

Aik^. 887099968 Excess of lis in the answer is also 7. 

EXAMPLES FOR PRACTICE. 

93. Ex. 1. What will 436 acres of land cost, at 57 dollars 
per acFe ? 

2. What cost 573 oxen, at 63 dollars per head ? 

3. What cost 1260 tons of iron, at 45 dollars per ton ? 

4. If a man can travel 248 miles in a day, how far can he 
travel in 365 days ? 

5. If an army cohsume 645 pounds of meat in a day, how 
much will they consume in 115 days ? 

6. If 1250 men can build a fort in 298 days, how long would 
it take 1 man to do it ? 

7. How many rods is it across the Atl(intic Ocean, allowingj 
320 rods to a mile, and the distance to be 3000 miles ? 

8. What is the product of 463X45 ? 

9. What is the product of 34.8X62 ? 

10. What is the product of 793X86 ? 

11. What is the product of 75X42X56 ? 

12. What h the product of 7198X216 ? 

13. 31416X175. 22. 8320900x1328. 

14. 8862X189. 23. 17500x732. 

15. ^071X556. 24. 15607 X -^094. 

16. 93186X4455. 25. 742215^X468. 

17. 40930x779. 26. 92643P7X0584. 

18. 12345X686. 27. 4687319X1987. 

19. 4^81X936. 28. 95073^0x7071. 

20. 16734X708. 29. 39948123X6007. 

21. 7575X7575. 30. 73885246x6079. 
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81. 51902468X5008. 37. 58763'718X6754. 

32. 579024(58X5080. 38. 73084163X7584. 

33. 57902468X5800. 39. 144X144X144. 

34. 12481632X1509. 40. 3851X3851X3851. 

35. 79068025X1386. 41. 79094451X764094. 

36. 92948789X7043. 42. 89548050X972800. 

CONTRACTIONS IN MULTIPLICATION. 

94» The general rule is adequate to the solution of all exam- 
ples that occur in multiplication. In many instances, however, 
by the exercise of judgment in applying the preceding principles, 
the operation may be very much abridged, 

95» Any number which may be produced by multiplying two 
or more numbers together, is called a Composite dumber. 

Thus, 4, 15, 21, are composite numbers; for 4=2X2; 15 = 
6X3; 21 = 7X3. 

• 

Obs. 1. The factors which, being multiplied together, produce a composite 
number, are sometimes called the covipoTvent parts of the number. 

2. The process of finding the factors of which a given number is composed, 
is called resolving the number into faxAors. 

Ex. 1. Resolve 9, 10, 14, 22, into their factors. 

2. What are the factors of 35, 54, 56, 63 ? 

3. What are the factors of. 45, 72, 64, 81, 96? 

96. Some numberst may be resolved into mxyre than two fac- 
tors ; and also into different sets of factors. Thus, 12=2X2X3; 
also 12 = 4X3 = 6X2. 

4. What are the different factors and sets of factors of 8, 16, 
18,20,24? 

5. What are the different factors and sets of factors of 27, 32, 
36, 40, 48 ? 

96* a. We have seen that the product of any two numbers is 
the same, whichever factor is taken for the multiplier. (Art. 83.) 
In like manner, it may be shown that the product of anythree or 

duKST. — 95. What is a composite number ? Obs. What are the factiws which produce it 
sometimes called ? What is meant by resolving a number into factors ? 96. Are numbers 
•ver componed of more th^n two foetors 1 96. a. When three or more (hctors are to h9 
viultiplied t)gether, does * make any diflference in what order they are taken 1 
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more factors will be the same, in whatever order they are niulti- 
pKed. For, the product of two factors may be considered as one 
number, and this may be taken either for the multiplicand, or the 
multiplier. Again, the product of three factors may be consid- 
ered as one number, and be taken for the multiplicand, or the mul- 
tiplier, &c. Thus, 24=3X2X2X2 = 6X2X2 = 12X2=6X4= 
4X2X3 = 8X3. 

Case 1. — When the multiplier is a com2)osit€ numher. 

6. What \^ill 27 bureaus cost, at 31 dollars apiece ? 
Analysis, — Since 27 is three times as much as 9 ; that is, 27=9 

X3, it is manifest that 27 bureaus will cost three times as much 
as 9 bureaus. 

Operation. 

Dolls. 31 cost of 1 B. Having resolved 27 into the factors 

9 9 and 3, we find the cost of 9 bureaus, 

Dolls. 279 cost of 9 B. then multiplying that by 3, we have 

3 the cost of 27 bureaus. 
Dolls. 837 cost of 27 B, 

7. What will 36 oxen cost, at 43 dollars per head ? 
Solution, — 36 = 9X4; and 43X9X4=1548 dolls. Ans, 

Or, 36=3X3X4; and 43X3X3X4=1548 dolls. Ans, Hence, 

97. To multiply by a composite number. 

Resolve the multiplier into two or more factors ; multiply the 
multiplicand by one of these factors^ and this product by another 
factor J and so on till you have multiplied by all the factors. The 
last jyroduct will be the answer required. 

Obs. The factors into which a number may be resolved^ must not be con- 
founded with the parts intcy^hich it may be separated. (Art. 53.) The former 
have reference to multiplication, the latter to addition ; that ia^ factors must be 
multiplied together, but parts must be added together to produce the given 
number. Thus, 56 may be resolved into two factors, 8 and 7 ; it may be sep- 
arated into two parts, 5 tens or 50, and 6. Now, 8X7=56, and 50-(-6=56. 

8. What will 24 horses cost, at 74 dollars a head? 

QuKsr. — ^97. When the multiplier is a composite numlier, how do yon proceed ? Obs, 
What is the difference between the factors into which a number may be revolved and lb* 
parts Isto which it may be separated ? 
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9. What cost 45 hogsheads of tobacco, at 128 dollars a hogs- 
head? 

10. What cost 54 acres of land, at 150 dollars per acre ? 

11. At 118 shillings per week, how much will it cost a familj 
to board 49 weeks ? 

12. If a man travels at the rate of 372 miles a daj, how far 
will he travel in 64 days ? 

13. At 163 dollars per ton, how much will 72 tons of lead cost ? 

14. What cost 81 pieces of broadcloth, at 245 shillings apiece? 

15. What cost 84 carriages, at 384 dollars apiece? 

Case II. — Wh6n the multiplier is 1 mtk ciphers arme^ced to it, 

98* It is a fundamental principle of notation, that each re 
moval of a figure one place towards the left, increases its value 
ten times ; (Art. 36;) consequently, annexing a, cipher to a number 

wiU increase its value ten timss, or multiply it by 10 ; annexing 
two ciphers will increase its value a hundred times, or multiply it 
by 100 ; annexing three ciphers will increase it a thousand times, 
or multiply it by 1000, <fec. Thus, 15 with, a cipher annexed, be- 
comes 150, and is the same as 15X10; 15 with two ciphers an- 
nexed, becomes 1500, and is the same asl5Xl00; 15 with thre^ 
ciphers annexed, becomes 15000, and is the same as 15X1000, 
&c. Hence, 

99. To multiply by 10, 100, 1000, <fec. 

Annex as TYvany ciphers to the multiplicand as there are ciphers 
in the multiplier, and the number thus formed will hi the product 
required. 

Note, — To armez means to place after ^ or at the right hand, 

16. What wiU ten boxes of lemons cosl| at 63 shillings per 
box? Ans, 630 shillings. 

17. How many bushels of com will 465 acres of land produce, 
at 100 bushels per acre? 

QuKST. — 98. What is the effect of annexing a cipher to a number 1 Two etpbera t 
Three 1 Four 1 99. How do you proceed when the multiplier id 10, 100, lOOIl, Ibe. ? AWa 
What is the meaning of the term annex ? 
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18 Allowing 365 days for a year, how many days are th^re in 

1000 yeais? 

19. Multiply 153486 by 10000. 

20. Multiply 3120467 by 100000. 

21. Multiply 52690078 by 1000000. 

22. Multiply 689063457 by 10000000. 

23. Multrnly 4946030506 by 100000000. 

24. Multiply 87831206507 by 1000000000. 

25. Multiply 67856006109 by 10000000000. 

Case III. — When the multiplier /lus ciphers on the nghi hana, 

26. What will 30 wagons cost, at 45 dollars apiece ? 

Note. — Any number with ciphers on its right hand, is obviously a compusita 
number; the significant figure or figures being one factor, and 1, with the 
given ciphers annexed to it, the other factor. Thus, 30 may be resolved into 
the factors 3 and 10. We may therefore first niultiply by 3 and then by 10, 
by annexing a cipher as aliove. 

Solution, — 45X3=135, and 135X10=1350 dolls. Ans. 

27. How many acres of land are there in 3000 farn:is, if each 
farm contains 475 acres ? 

Analysis, — 3000=3X1000. Now 475 X Operatum. 

3=1425; and adding three ciphers to this 475 

product, multiplies- it by 1000. (Art. 99.) 3 

Hence, Ans. 1425000 acres, 

1 GO. Wlien" there are ciphers on the right of the multiplier. 

Multiply the multiplicand by the significant figures of the multi-' 
plier, and to this product annex as many ciphers, as are found on the 
right of the multiplier. 

Obs. It will be perceivetl that this case combines the principles of the two 
preceding cases ; for, the multiplier is a composite number, and one of its fio- 
lors is ' with ciphers a'wiexed to it. 

28 How much will 50 hogs weigh, at 375 pounds apiece? 

29 If 1 baiTel of flour weighs 192 pounds, how much will 
500 barrels weigh ? 

30. Multiply 14376 by 25000. ' 

QuKsr. — 100. When there are ciphers on the right of the multiplier, how do -fan pro- 
oevd 1 Obi. What iHinciples does this case combine 1 
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31. Multiply 350634 by 410000. 

32. Multiply 4630425 by 6200000. 

Cask IV. — When the multiplicand has ciphers on the right hand, 

33. What will 37 ships cost, at 29000 dollars apiece ? 

Analysis, — 29000=29X1000. But the Operation. 

product of two or more factors is the same 29000 

in whatever order they are multiplied. 37 

(Art 96. a.) We therefore multiply 29 203 

by 37, and this product by 1000 by adding 87 

three ciphers to it. Ans, 1073000 dolls. 

Proof.-^29000X37 = 1073000, the same as before. Hence, 

1 Ol • When there are ciphers on the right of the multiplicand. 

Multiply/ the significant figures of the multiplicand hy the muU 
tiplier, and to the product annex as many ciphers, as are found on 
the right of the multiplicand. 

Obs. When both the multiplier and multiplicaAd have ciphers on the right, 
multiply the significant figures together as if there were no ciphers, and to their 
product annex as many ciphers, as are found on the right of both factors * 

34. Multiply 2370000 by 52. 
*35. Multiply 48120000 by 48. 

36. Multiply 356300000 by 74. 

37. Multiply 1623000000 by 89. 

38. Multiply 540000 by 700. 

Analysis, — 540000=54x10000, and Operation, 

700=7 X 100 ; we therefore multiply the 540000 

significant figures, or the factors 54 and 70© 



7 together, (Art. 96. cr,) and to this pro- Ans, 378000000 

duct annex six ciphers. (Art. 99.) 

39. Multiply 1563800 by 20000. 

40. Multiply 31230000 by 120000. 

41. Multiply 5310200 by 3400000. 

42. Multiply 82065000 by 8100000. 

43. Multiply 210909000 by 5100000. 



QuBST.— 101. When there are ciphers on the right of the maltiplicand, how proceed 1 
€h§. How, when there are ciphers on the right both of the multiplier and maltipUcandf 
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1 02» There are other methods of contracting the operations in 
multiplication, which, in certain cases, may be resorted to with 
advantage. Some of the most useful are the following. 

44. How many gallons of water will a hydrant discharge in 13 
hours, if it dischai*ges 2325 gallons per hour ? 

Operation, Multiplying by the 3 units, we set the 

2325 X 13 first figure of the product one place to the 

. 6975 right of the multiplicand. Now, sin:f 

Ant. 30225 gallons, multiplying by 1 is taking the multipli- 
cand ancty (Art. 82,) we add together the multiplicand and the 
partial product already obtained, and the result is the answer. 

Proof. — 2325X13=30225 gallons, the same as above. , Hence, 

103* To multiply by 13, 14, 15, <fec., or 1, with either of the 
other digits annexed to it. 

Multiply hy the units* Jiyure of the multiplier, and write each 
figure of tlie partial product one place to the right of that from 
which it arises ; finally, add the partial product to the multipli- 
cand, and the result mill be the answer required. 

Note. — This method is the same, in effect, as if we actueilly multiplied by the 
1 ten, and placed the first figure of the partial product under the figurt by 
which we multiply. (Art. 87. II.) 

45. Multiply 3251 by 14. 46. Multiply 4028 by 11, 
47. Multiply 25039 by 16. 48. Multiply 50389 by 18. 
49. If 21 men can do a job of work in 365 days, how long 

will it take 1 man to do it ? 

Operation, We first multiply by the 2 tens, and set 

365X21 the first product figure in tens* place, then 

*ISO adding this partial product to the multipli- 

Ans, 7665 days, cand, we have 7665, for the answer. 

Proof. — 365X21 = 7665 days, the same as above. Hence, 

104. To multiply by 21, 31, 41, &c., or 1 with either i>f the 
other significant figures prefixed to it. 

Multiply by the tens* figure of the multiplier, and write the first 

6 
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figure of the partial product in tena^ phice ; finally , add this par- 
tial product to the multiplicand, and the result will he the anstoer 
required. 

Note. — The reason of this method of contraction is substantially the same 
as that of the preceding. 

60 Multiply 4276 by 31. 61. Multiply 7604 by 41. 

62. Multiply 38256 by 61. 63. Multiply 70267 by 81. 

64. How much will 99 carriages cost, at 236 dollars apiece ? 

Analysis. — Since 1 carriage costs 236 Operation. 

dollars, 100 carriages will cost 100 times 23600 price of 100 C. 
as mucK, which is 23600 dollars. (Art. 236 " of 1 C, 
99.) But we wished to find the cost 23266 " of 99 C. 
of 99 carriages only. Now 99 is 1 less 

than 100 ; therefore, if we subtract the price of 1 carriage from 
the price of 100, it will give the price of 99 carriages. Hence, 

105* To multiply by 9, 99, 999, or any nimiber of 9s. 

Annex as many ciphers to the multiplicand as there are 9s in the 
multiplier ; from the result subtra>ct the given multiplicand, and 
the remainder will he the answer required. 

NoU. — The reason of this method is obvious fifom the fact that annexing as 
many ciphers to the multiplicand as there are 98 in the multiplier, multiplies it 
by 100, or repeats it once more than is required ; (Art. 99 ;) consequently, sub- 
tracting the multiplicand from the number thus produced, must give the true 
answer. 

bb. Multiply 4791 by 99. 66. Multiply 6034 by 999. 

57. Multiply 7301 by 999. ^8. Multiply 463 by 9999. 

69. What is the product of 867 multipUed by 84 ? 

Analysis. — ^We first multiply by 4 in the usual Operation. 

way. Now, since 8=4 X 2, it is plain, if the par- 867 

tial product of 4 is multiplied by 2, it will give 84 

the partial product of 8. But as 8 denotes tens, 3468X2 

the first figure of its product will also be tens. 6936 

(Art. 86.) The sum of the two partial products 71? 828 Ans, 

will be the answer required. 

Note. — For the sake of convenience in multiplying, the factor 2 is placed at 
the right of the partial product of 4, with the sign X} between them. 
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60. What is the product of 987 by 486 ? 

Operation, 

987 Smce 48=6 X 8, we multiply the partial prod- 

486 uct of 6 by 8, and set the first product figure 

5922X8 in tens' place as before. (Art. 86.) 

47376 

479682 Ans. 

Proof. — 987x486=479682, the same as above. Hence, 

1 06« When part of the multiplier is a composite number of 
which the other figure is & factor. 

First multiply by the figure that is a factor ; then multiply this 
partial product by the other factor, or factors, taking care to write 
the first figure of ea/:h pijLrtial product in its proper order, and 
their sum vnll be tht 'insure required, (Art. 86.) 

Obs. When the figure m thouc-ands, ten thousands, or any other column, is 
a factor of the other par» or ».ana of the multiplier, care must be taken to 
place the first figure of its product under the factor itself, and the first figure 
of each of the other partial products in its own order. (Art. 86.) 





(61.) 




(62.) 




2378 




256841 




936 

• 




85632 




21402 X4 




2054728 7X4 




85608 




14383096 




2225808 Ans. 




8218912 
21993808512 Ans. 


63. 


Multiply 665 by 82. 


64. 


Multiply 783 by 93. 


65. 


Multiply 876 by 396. 


66. 


Multiply 69412 by 95436. 


67. 


324325X54420. 


68. 


256721X85632. 



69. What is the product of 63 multiplied by 45 ? 

Note. — By multiplying the figures which produce the same order, and add- 
ing the results mentally, we may obtain tb«» answer without setting down the 
partial products. 

First, multiplying the units into units, we set 

down the result and carr}- as usual. Now, since 

the 6 tens into 5 *<nits, and 3 units into 4 tens will 

both produce tht? same order, viz : tens, (Art. 86,) 

we multiply them and add their products men- 



Operation. 
63 
45 



2835 Ans. 
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tally. Thus, 6X5=30, and 3X4=12; now, 3 0+12= 42, and 1 
(to carry) makes 43. Finally, 6 X 4=24, and 4 (to carry) make 28. 

Proof. — 63X45=2835, the same as before. Hence, 

107* To multiply any two numbers together without setting 
down the partial products. ^ 

First multiply the units together ; then multiply the figures 
'chirh produce tens, and adding the products mentally, set doum th$ 
esult and carry as usual. Next multiply the figures which produce 
Hundreds, and add the products, d:c,, as before. In like r/Umner, 
perform the multiplications which produce thousands, ten thou- 
sands, d:c,, adding the products of each order as you proceed, and 
thus continue the (peration till all the figures are multiplied, 

70. What is the product of 12346789 into 54321 ? 

Analytic Operation, 

2345 6 789 

5 4 3 2 1 



2X5 



2X4 
3X5 



2X3 
3X4 
4X5 



2X2 
3X3 
4X4 
5X5 



2X1 
3X2 
4X3 
5X4 
6X5 



3X1 
4X2 

5X3 
6X4 
7X5 



4X1 
5X2 
6X3 
7X4 

8X5 



5X1 
6X2 
7X3 
8X4 
9X5 



6X1 
7X2 
8X3 
9X4 



7X1 
8X2 
9X3 



8X1 
9X2 



9X1 



6 



9 



6 9 



Explanation, — Having multiplied by the first two figures of the 

multiplier, as in the last example, we perceive that there are three 

multiplications which will produce hundreds, viz : 7x1,8x2, and 

9X3; (Art. 86 ;) we therefore perform these multiplications, add 

their products mentally, and proceed to the next order. Again, 

there are four multiplications which will produce thousands, viz : 

6X1,7X2,8X3, and 9X4. (Art. 86.) We perform these mul- 

itplications as before, and proceed in a similar manner throu^fh all 

the remaining orders. Ans. 706296235269. 

Note. — 1. In the solution above, the multiplications of the different figv^is am 
arranged in separate columns, that the various combinations which produce 
the same order, may be seen ,at a glance. In practice it is unnecessary to de- 
note these multiplications. The principle being understood, the process oi 
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multiplying and adding may easily be carried on in the mind, while the final 
product only is set down. 

2. When the factor^ contain but two or three figures each, this method 
is very simple and expeditious. A little practice will enable the student to 
apply it with facility when the factors contain six or eight figures each, and 
its application will afford an excellent discipline to the mind. It has sometimes 
been used when the factors contain ^enty-four figures each; but it is doubt- 
ful whether the attempt to extend it so far, is profitable. 



11. Multiply 25X25. 
73. Multiply 81X64. 
75.* Multiply 194x144. 
11. Multiply 4825X2352. 



72. Multiply 54X54. 

74. Multiply 45X92. 

76. Multiply 1234X125. 

78. Multiply 6521X5312. 



\. By suitable attention, the critical student will discovei 
other methods of abbreviating the processes of multipli- 
tion. 

Solve the following examples, contracting the operations when 
practicable. 



108 

various 
cation. 



79. 42634X63. 

80. 60035X56. 

81. 72156X1000. 

82. 42000X40000. 

83. 80000X25000. 

84. 2567345X17. 

85. 4300450X19. 

86. 9803404X41. 

87. 6710045X71 

88. 3456710X18 

89. 7000541X91. 

90. 4102034X99. 

91. 42304X999. 

92. 50421X9999. 

93. 67243X99999. 

94. 78563X93. 

95. 34054X639. 

96. 62156X756. 

97. 41907X54486 

98. 26397X24648. 



6* 



99. 12900X14000. 

100. 64172X42432. 

101. 26815678X81. 

102. 85X85. 

103. 256X256. 

104. 322X325. 

105. 6234X2435. 

106. 48743000X637. 

107. 31890420X85672. 

108. 80460000X2763. 

109. 2364793X8485672. 

110. 1256702X999999. 

111. 6840005X91X61. 

112. 45067034X17X51.- 

113. 788031245X81X16. 

114. 61800000X23000. 

115. 12563000X4800000. 

116. 91300203X1000000. 

117. 680040000X1000000. 

118. 4000000000 X 1 oooooa 
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SECTION V. 
f 

DIVISION. 

Art. 110* Ex. 1. How many barrels of floiir, at 8 dollar 
per barrel, can you buy for 56 dollars? 

Analysis, — Since flour is 8 dollars a barrel, it is obvious you 
can buy 1 barrel as often as 8 dollars are contained in 66 dollars ; 
and 8 dolls, are contained in 56 dolls. 7 times. Ans. 7 barrels. 

Ex. 2. A man wished to divide 72 dollars equally among 9 beg- 
gars : how many dollars would each receive ? 

Solution, — Reasoning as before, each beggar would receive as 
many dollars as 9 is contained times in 72 ; and 9 is contained in 
72, 8 times. Anss 8 dollars. 

Obs. The learner will at once perceive that the object in the finit example, 
is to find hcfw many times one number is contained in another ; and that the 
object of the second, is to divide a given number into equal parts, but its solu- 
tion consists in finding how many times one number is contained in another, 
and is the same in principle as that of the first. 

111. The Process of finding hpw mccny times one number h 
contained in anotlier, is called Division. 

The number to be divided, is called the dividend. 
The number by which we divide, is called the divisor. 
The number obtained by division, or the answer to the question, 
is called the quotient. It shows how 7nany times the divisor is 
contained in the dividend. Hence, it may be said, 

1 1 2* Division is finding a quotient, which multiplied into the 
divisor, will produce the dividend. 

Note. — The term qnMient is derived from the Latin word quoties, which aig- 
nifies hmo often^ or how m^any times. 

duKST.— 111. What is division 1 Whnt is the number to be divided called 1 The num- 
ber by which we divide ? What is the number obtained called 7 What does the qaotioat 
■how 1 113. What then may division be said to be Y 
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113* The number which is sometimes left after division, is 
called the rernainder. Thus, when we say 5 is contained in 38, 
7 times, and 3 over, 5 is the divisor, 38 the dividend, V the quo- 
tient, and 3 the remainder. 

Obs. 1. The remamder is of the same denomination as the dividend; for, it 
Ha part of it. * 

*2. The remainder is always less than the divisor ; for, if it were eqval to, 
or greater than the divisor, the divisor could be contained once more in the 
dividend. 

1 1 4* It will be perceived that division is similar in principle 
to subtraction, and may be performed by it. For instance, to find 
how many times 7 is contained in 21, subtract 7 (the divisor) con- 
tinually from 21 (the dividend), imtil the latter is exhausted ; then 
counting these repeated subtractions, we shall have the true quo- 
tient. Thus, 7 from 21 leaves 1^ ; 7 from 14 leaves 7 ; and 7 from 
1 leaves 0. Now by counting, we find that 7 has been taken from 
21, 3 times ; consequently, 7 is contained in 21, 3 times. Hence, 

Division is sometimes defined to be a short way of performing 
repeated subtractions of the same number, 

Obs. 1. It will be observed that division is the reverse of multiplication. 
Multiplication is the repealed addition of the same number; division is the 
repeated suhtraction of the same number. The product of the one answers to 
the dividend of the other ; but the latter is always given, while the former is 
required. 

2. When the dividend denotes things of one denomination onby, the opera 
tion IS called Simple Division. 

SHORT DIVISION. 

£x. 3. How many hats, at 2 dollars apiece, can be bought for 
4862 dollars? 

Operation. W® write the divisor on the left of the divi- 

Difisar. Diyid. dend with a curve line between them ; then, 

2 ) 4862 beginning at th(B right hand, proceed thus : 2 is 

Quot. 2431 contained in 4, 2 times. Now, since the 4 de 



UuKST.— 1 13. What is the number called which is sometimes left after division 1 Cbs. Of 
what denomination is the remainder? Why ? Is the remainder greater or less tlian the 
divisor? Why 1 114. To what mle is division similar in principle 1 Obs. Of what if 
diviston the reverse 1 Ifihen the dividend denotes things of one denomination only, wh«i 
k tlie operation called 1 ^ 

T.H. 4 
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notes thousands, the 2 must be thousands ; we therefore write it 
in thousands* place, under the figure divided. 2 is contained in 
8, 4 times ; and as the 8 is hundreds, the 4 must also be hun- 
dreds ; hence we write it in hundreds' place, under the figure 
divided. 2 in 6, 3 times ; the 6 being tens, the 3 must also be 
tens, and should be set in tens' place. 2 in 2, once ; and since 
the 2 is units, the 1 is a unit, and must therefore be written in 
units' place. The answer is 2431 hats. 

115* When the process of dividing is carried on in the mind, 
and the quotient only is set donm, as in the last example, the opera^ 
tion is called Short Division. 

116* The reason that each quotient figure is of the sams order 
AS the figure divided, may be shown in the following manner : 

Saving separated the dividend 

Analytic Solution, of the last example into the orders 

4862=4000+800+60+2 of which it is composed, we per- 

2)4000+800+60+2 ceive that 2 is contained in 4000, 

2000+400+30+1 2000 times; for 2X2000=4000, 

Again, 2 is contained in 800, 400 
times; for 2X400=800, (fee. Ans, 2431. 

Ex. 4. A man left an estate of 209636 dollars, to be divided 
equally among 4 children : how much did each receive ? 

Since the divisor 4, is not contained in 

Operation, 2, the first figure of the dividend, we find 

4)209635 how many times it is contained in the first 

Ans. 62408| dolls. two figures. Thus, 4 is contained in 20, 

6 times ; write the 5 under the 0. Again, 
4 is contained in 9, 2 times and 1 over ; set the 2 imder the 9. 
Now, as we have 1 thousand over, we prefix it mentally to the 
6 hundreds, making 16 hundreds; and 4 in 16, 4 times. Write 
the 4 under the 6. But 4 is not contained in 3, the next figure, 
we therefore put a cipher in the quotient, and prefix the 3 to the 
next figure of the dividend, as if it were a remainder. Then 4 in 
85, 8 times and 3 over ; place the 8 under the 6, and setting the re* 
maind.er over the divisor thus %, place it on the right of the quotient 
SotM, — To prefix means to place before ^ or at the fe^ Kmd, 



Arts. 115^118.] division. 69 

117* When the divisor is not contained in any figure of the 
dividend, a cipher must always be placed in the quotient. 

Obs. The reason for placing a cipher in the quotient, is to prccervc the trui 
local value of each figure of the quotient. (Art. 116.) 

118* In order to render the division coniplete, it is obvious 
that the whole of the dividend must be divided. But when there 
is a remainder after dividing the last figure of the dividend, it 
tiusfc of necessity be smaller than the divisor, and cannot be di- 
vided by it. (Art. 113. Obs. 2.) We therefore represent the divi- 
fdon by placing the remainder over the divisor, and annex it to 
the quotient. (Art. 28.) 

Obs. 1. The learner will observe that in dividing we begin at the left hand, 
instead of the right, as in Addition, ^Subtraction, and Multiplication. The rea- 
stm is, because there is frequently a remainder in dividing a higher order, 
which must necessarily be united with the next lower order, before the division 
can be performed. 

2. The divisor is placed on the left of the dividend, and the quotient under 
it, merely for the sake of convenience. When division is represented by the 
ngn -7-, the divisor is placed on the right of the dividend ; and when repre- 
lented in the form of a fraction, the divisor is placed under the dividend. 

LONG DIVISION. 

Ex. 5. At 15 dollars apiece, how many cows can be bought 
for 3525 dollars ? 

, 1 - - Operation. 

Having written the divisor on the left of Diviaor. Wvid. Quot 

the dividend as before, we find that 15 is 15) 3525 (236 

contained in 36, 2 times, and place the 2 on 30 

the right of the dividend, with a curve line 52 

between them. We next multiply the di- 45 

visor by this quotient figure, place the prod- "Y5 

net under the figures divided, and subtract 75 

it therefrom. We n.>w bring down the next 

figure of the dividend, and placing it on the light of the remainder 

6, we perceive that 15 is contained in 52, 3 times. Set the 3 on 

the right of the last qu :)tient figure, multiply the divisor by it, and 

lubtract the product from the figures divided as b«fore. We then 
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hnit^ doAvn the next, which is the last figure of the dividend, to 
the right of this remainder, and finding 15 is contained in 75, 
5 times, we place the 5 in the quotient, multiply and subtract as 
before. The answer is 235 cows. 

119* WTien the result of each step in the operation is written 
down, as in the last example, the process is called Long Division. 
Long Division is the same in principle as Short Division. The 
only difference between them is, that in the former, the result of 
each step in the operation is written down, while in the latter, 
we carry on the process in the mind, and simply write the qtu>tient 

Obs. 1. When the divisor contains but one figure, the operation by Skori 
Division is the most expeditious, eind therefore should always be practiced ; 
but when the divisor contains two or vune figures, it will generally be the most 
convenient to use Zj07hg Division. 

2. To prevent mistakes, it is advisable to put a dot under each figure of the 
dividend, when it is brought down. 

3. The French place the divisor on the righi of the dividend, and the quo- 
tient below the divisor,* as seen in the following example. 

Ex. 6. How many times is 72 contained in 5904 ? 

Operation, 

5904 (72 divisor. The divisor is contained in 590, th€ 

576 82 quotient. first three figures of the dividend, 8 

144 times. Set the 8 under the divisor, 

144 multiply, (fee, as before. 

Ex. 7. How many times is 435 contained in 262534 ? 

Operation, Since the divisor is not contained 

i35)262534(603-Hf yl/w. in the first three figures of the divi- 

2610 * ' dend, we find how many times it is 

1534 contained in the first /owr, the few* 

1305 est that will contain it, and write 

229 rem. the 6 in the quotient ; then multi- 

CvcRT. -115. What Is short division ? 119. What is long division t What is the dif- 
f«^uc« between them? 

* filaments D'Arithrafctique, par M. Bourdon. Also, Lacroix*8 Arith'aetlc, translated kf 
Prufe*3uk Famur. 
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plying and subtracting as before, the remainder is 15. Bringing 
down the next figure, we have 163 to be divided by 435. But 
435 is not contained in 153 ; we therefore place a cipher in tht 
quotient, and bring down the next figure. Then 435 in 1534, 9 
times. Place the 3 in the quotient, and proceed as before, 

iVb^.— -'After the first quotient figure is obtained, for each figwe of the dim 
dend which is brought down, either a ngnificarA figwrt^ or a cipher, must be pi]k 
m the quotient. (Art 116.) 

1 20» From the preceding illustrations and principles we de- 
rive the following 

*« 

GENERAL RULE FOR DIVISION. 

I. When the divisor contains but one figure. 

Write the divisor on the left of the dividend, with a curve Itnt 
httween them. Begin at the left hand, divide successively ea^^h 
figure of the dividend by the divisor, and place ea4;h quotient figure 
directly under the figure divided, (Arts. 116, 118. Obs. 1, 2.) 

If there is a remainder after dividing any figure, prefix it to 
thi next figure of the dividend and divide this number as before ; 
and if the divisor is not contained in any figure of the dividend, 
place a cipher in the quotient and prefix this figure to the next 
one of the dividend, as if it were a remainder. (Arts. 117, 118.) 

II. When the divisor contains more than one figure. 
Begifnmng on the left of the dividend, find how many times the 

divisor is contained in the fewest figures that vnll contain it, and 
place the quotient figure on the right of the dividend with a curve 
line between them. Then multiply the divisor by iMs figure and 
ftibtract the product from the figures divided ; to the right of the 
remmnder bring dovm the next figure of the dividend and divide 
this nunCber as before. Proceed in this mmrner till all the figures 
cf the dividend are divided. 

QcKbT.— 13C. How do yea write the nnmbers for division 1 Wben the divisor contains 
but one figure, how proceed ? Why place the divisor on the leA of the dividend and the 
quotient unde. the figure divided? When there is a remainder after dividing a figure^ 
what Is to be done with it 1 When the divisor is not contained in any figure of the divi 
emoA, how proceed 1 Why 1 Why begin to divide at the leA hand t When the divisaf 
tontains more than one figure, how proceed 1 
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Wh/gnever there is a remainder after dividing the last figure^ 
write it over the divisor and annex it to the quotient (Art. 118.) 

Demonstration. — The principle on which the operations in Division depcndj 
bi that a part of the quotient is found, and the product of this part into the 
divisor is taken from the dividend, showing how much of the latter remains to 
be divided; then another part of the quotient is found, and its product into the 
divisor is taken from what remained before. Thus the operation proceeds till 
the whole of the dividend b divided, or till the remainder is less than the divisor 
(Art. 113. Obs.2.) 

Obs. When the divisor is large, the pupil will find assistance in determining 
the quotient figure, by finding how many times the first figure of the divisor is 
contained in the first figure, or if necessary, the first two figures of the divi- 
dend. This will give pretty nearly the right figure. Some allowance must, 
however, be made for carrying from the product of the other figures of the di- 
visor, to the product of the first into the quotient figure. 

121* Proof. — Multiply the divisor hy the qtiotient, to the 
product add the remainder, and if the sum is equul to the dividend, 
the work is right, 

Obs. Since the quotient shows how many times the divisor is contained in 
the dividend, (Art. Ill,) it follows, that if the divisor is repeated as many times 
as there are units in the quotient, it must produce the dividend. 

Ex, 8. Divide 266329 by 723. 

Operation. Proof. 

723)256329(354fff Ans. 723 divisor. 

2169 364 quotient 

3942 2892 

8616 3616 

3279 2169 

2892 387 rem. 

387 rem. 266329 dividend. 

122* Second Method. — Subtract the remainder, if any, from 
the dividend, divide the dividend thus diminished, by the quotient 
and if the result is equal to the given divisor, the work is right. 

UiTKBT.— When there is a remainder after dividing the last figure of the dividend, what 
roust be done with it 1 131. How is division proved 1 Obs. How does it appear that th* 
product of the divisor and quotient will be equal to the dividend, if the work Is lifhtl 
Can division be proved by any other methods ? 
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123* Third Method. — ^First cast the 9s out of tlie dhdsor 
and quotient, and multiply the remainders together ; to the prod- 
net add the remainder, if any, after division ; cast the 9s out of 
this sum, and set down the excess ; finally cast the 9s out of the 
dividend, and if the excess is the same as that obtained from the 
divisor and quotient, the work may be considered right. 

Note. — -'Since the divisor and quotient answer to the multiplier and muitipli- 
uind, and the dividend to the product, it is evident that the principle of casting 
out the 98 will apply to the proof of division, as well as that of multiplication. 
(Art 90.) 

124* Fourth Method. — Add the remainder and the respective products of 
(he divisor into each quotient figure together, and if the sum is equal to the 
dividend^ the work is right. 

Note. — This mode of proof depends upon the principle that the whole of a 
juantUy is equul to the sum of aUits partes. (Ax. 11.) 

125* Fyih Method. — First cast the lis out of the divisor and quotient, and 
multiply the remainders together; to the product add the remainder, if any, 
after division, and casting the Us out of this sum, set down the excess; 
dnally, cast the Us out of the dividend, and if the excess is the same as that 
obtained £rom the divisor and quotient, the work is right. (Art. 93. Note 2.) 

EXAMPLES FOR PRACTICE. 

127* Ex. 1. A farmer raised 2976 bushels of wheat on 45 
.icres of land : how many bushels did he raise per acre ? 

2. A garrison consumed 8925 barrels of flour in 105 days : 
how much was that per day ? 

3. The President of the United States receives a salary of 25000 
dollars a year : how much is that per day ? 

4. A drover paid 2685 dollars for 895 head of cattle : how- 
much did he pay per head ? 

5. If a man's expenses are 3560 dollars a year, how much are 
they per week ? 

6. If the annual expenses of 'the government are 27 millions 
of dollars, how much will they be per day ? 

T. How long will it take a ship to sail from New York to 
Liverpool, allowing the distance to be 3000 miles, and the ship 
to sail 144 miles per day? 

8. Sailing at the same rate, how long would it take the same 
ship %o sail round the globe, a distance of 25000 miles ? 

7 
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10. 47839-f 42. 25. 1203033H-327. 

11. 75043H-52. 26. 1912500-7-426. 

12. 93840-7-63. 27. 5184678-7-102. 

13 421645-7-74. 28. 301140-^478." 

14 825000-7-85. 29. 8893810-^37846. 

15. 400000-^96. 30, 9302688-r 14356. 

16. 999999-r47. 31. 9749320—365. 

17. 352417-T-29. 32. 3228242-7-5734. 

38. 47981-r251. 33. 75843639426 —8593. 

19. 423405-7-485. 34. 65358547823-^2789. 

20*. 16512-7-344. 35. 102030405060-7-123456. 

21. 304916-r6274. 36. 908070605040-7-654321. 

22. 12689-7-145. 37. lOOOOOOOOOOOOOOO-rlll. 

23. 145260-7-1345. 38. lOOOOOOOOOOOOOOO-f-llll. 

24. 147735-r3283. 39. 1000000000000000-h 11111 

CONTRACTIONS IN DIVISION. 

128* The operations in division, as Well as those in multipli- 
cation, may often be shortened by a careful attention to the appli- 
cation of the preceding principles. 

Case 1. — When the divisor is a composite number, 

Ex. 1. A man divided 837 dollars equally among 27 persona, 
who belonged to 3 families, each family containing 9 persons: 
how many dollars did each person receive ? 

Analysis, — Since 27 persons received 837 dollars, each one 
must have received as many dollars, as 27 is contained tixnes in 
837. But as 27 (the number of persons), is a composite number 
whose factors are 3 (the number of families), and 9 (the number 
of persons in each family), it is obvious we may first find how 
many dollars each family received, and then how many each per- 
son received. 

Operation. If 3 families received 837 

.3)837 whole sum divided. dollars, 1 family must have 

9)279 portion of each Fam. received as many dollars, as 
Ans, 31 " " " person. 3 is contained times it 837 
and 3 in 837, 279 times. That is, each family received 270 dollan 
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Again, if 9 persons, (the number in each family,) received 2*79 dol- 
lars, 1 person must have received as many dollars, as 9 is con- 
tained times in 279 ; and 9 in 279, 31 times. Ans, 31 dollars. 

Proof.— -31X27=837, the same as the dividend. Hence, 

1 2 9* To divide by a composite number. 

1. Divide the dividend by one of the factors of the divisor, then 
divide the quotient thus obtained by another factor ; and so on till 
ill thefauctors are em/ployed. The last quotient will be the answer. 

II. To find the true remainder. 

If the divisor is resolved into but two factors, multiply the last 
remainder by the first divisor, to the prodicct add the first remain* 
der, if any, and the result will be the true remainder. 

When more than two fojctors are employed, multiply each re- 
mainder by all the preceding divisors, to the sum of their prod^ 
ucts, add the first remainder, and the result will be the true re* 
mainder. 

Obs. 1. The true remsdnder may also be found by multiplying the quotient 
by the divisor, and subtracting the product from the dividend. 

2. This contraction is exactly the rez»7-5e of that in multiplication. (Art 97.) 
The result will evidently be the same, in whatever order the factors are taken. 

2. A man bought a quantity of clover seed amoimting to 507 
pints, which he washed to divide into parcels containing 64 pints 
each : how m^ny parcels can he make ? 
Nate, — Since 64=5^x8X4, we divide by the factors respectively. 
Ojperation, 
2)507 

8)253— 1 rem. ^ . . = 1 pt. 
4)31 — 6 rem. Now 5X2 = 10 pts. 
7—3 rem. and 3X8X2 = 48 pts. 
4ns, 7 parcels, and 59 pts. over. 59 pts. True Rem. 

Dernonstrati(m. — 1. Dividing 507 the number of pints, by 2, gives 253 for the 
quotient, or distributes the seed into 253 equal parcels, leaving 1 pint over. 
Now the units of this quotient are evidently of a different value from those of 
tile given dividend; for since there are but li/ilf as many parcels as at first, it 

■ > — ' ~^~~~* -^^— — ^— ^— •^— ~^^— ^-^^^-~— ~^— "^-^■■»' 

QnEST.— 129. How proceed when the divisor is a composite number 1 How find th« 
tnw remainder 1 
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IB plain that each parcel must contain 3 pints, or 1 quart ; that is, every unit 
of the jQ ."st quotient contains 2 of the units of the given dividend ; consequently, 
every unit of it that remedns will contain the same ; (Art. 113. Obs. 2;) there- 
fore this remainder must be multiplied by 2, in order to find the units of the 
given dividend which it contains. 

2. Dividing the quotient 253 parcels, by 8, will distribute them into 31 other 
equal parcels, each of which will evidently contain 8 times the quantity of the 
preceding, viz : 8 times 1 quart =8 quarts, or 1 peck ; that is, every unit of th 
second quotient contains 8 of the units in the first quotient, or 8 times 2 of th 
units in the given dividend ; therefore what remains of it, must be multipUed 
by 8x2, or 16, to find the units of the given dividend which it cont^iins. 

3. In like manner, it may be shown, that dividing by each successive faclor 
reduces each quotient to a class of units of a higher value than the preced- 
ing ; that every unit which remains of any quotient, i§ of the same value as 
that quotient, and must therefore be multiplied by all the preceding divisors, In 
order to find the units of the given dividend which it contains. 

4. Finally, the several remainders being reduced to the same units as tho!% 
of the given dividend according to the rule, their sum must evidently be the 
triue remainder. (Ax. 11.) 

3. How many acres of land, at 35 dollars an acre, can you buy 
for 4650 dollars ? 

4. Divide 16128 by 24. 5. Divide 25760 by 56. 
6. Divide 17220 by 84. 7. Divide 91080 by 72. 

Case II. — When the divisor is 1 with ciphers annexed to it, 

130» It has been shown that annexing a ciphe? to a number 
increases its value ten times, or multiplies it by 10. (Art. 98.) 
Reversing this process ; that is, removing a cipher from the right 
hand of a number, will evidently diminish its value ten thne% or 
divide it by 10 ; for, each figure in the number is thus restored 
to its original place, and consequently to its original value. Ihus, 
annexing a cipher to 15, it becomes 150, which is the same as 
15X10. On the oth?.r hand, removing the cipher from 150, it 
becoir»es 15, which is the same as 150-t-IO. 

In the same manner it may be shown, that removing two ciphers 
from the right of a number, divides it by 100; removing three, di- 
vides it by 1000 ; removing /ow/*, divides it by 10000, &c. Hence, 

Q,UB8T — 130. What is the effect of annexing a cipher to a number ? What is the eflbct 
of ramoving a cipher from the right of a number ? How does this appear 1 
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131. To divide by 10, 100, 1000, <fec. 

Cut off as many figures from the'right hand of the dividend as 
there are ciphers in the divisor. The remaining figures of the div" 
idend will he the quotient, and those cut off the femaiTider. 

S. In one dime ther^ are 10 cents : how many dimes are there 
in 200 cents ? In 340 cents ? In 660 cents ? 

9. In one dollar there are 100 cents : how many dollars are 
ihere in 65000 cents ? In 766000 cents ? In 4320000 cents ^ 

10. Divide 26*760000 by 100000. 

11. Divide 144360791 by 1000000. 

12. Divijle 582367180309 by 100000000. 

Case III. — When the divisor has ciphers' on the right hand, 

13. How many hogsheads of molasses, at 30 dollars apiece, 
can yon buy for 9643 dollars ? 

Obs. The divisor 30, is a composite number, the factors of which are 3 and 
10. (Arts. 95, 96.) We may, therefore, divide first by one fkctor and the 
quotient thence arising by the other. (Art. 129.) Now cutting off the right 
hand figure of the dividend, divides it by ten ; (Art. I3l ;) consequently divid- 
in^r the remaining figures of the dividend by 3, the other factor of the divisor, 
Will give the quotient. 

Operation, We first cut off the cipher on the right 

3 1 0)9 64 1 3 of the divisor, and also cut off the right 

321 -J^ Ans, hand figure of the dividend ; then di\'id- 

ing 964 by 3, we have 1 remainder, 
how as the 3 cut off, is part of the remainder, we tlierefore 
■wnex it to the 1. -^tw. 32 1-|^ hogsheads. Hence, 

132* When there are ciphers on the right hand of the divison 

Cut off the ciphers, also cut off a^ ntany figures from the right 

tf the dividend. Then divide the other figures of the dividend hy 

the renMining figures of the dit/tsor, and aimtx the figures cut off 

from the dividend to the remainder. 

14. How many buggies, at 70 dollars apiece, can you buy fa 
7360 dollars ? 



QvKST.— 131. How proceed when the divisor is 10, 100, 1000, &e. 1 1.-8. When there ua 
•Iphers on the right hand of the divisor, bow proceed 1 What Is to b» done with figures 
c«t 4ff ftom the dividend ? 

7* 
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15. How many barrels will it take Ic pack 36800 pounds of 
pork, allowing 200 pounds to a barrel ? 

16. Divide 3360000 by 17000. 

133* Operations in Long Division may be shortened by sub- 
tracting the product of the respective figures in the di^dsor into 
each quotient figure as we proceed in the operation, setting down 
the remainders only. This is called the Italian Method. 

11, How many times is 21 contained in 4998 ? 

Operation, 
21) 4998 (238 This method, it will be seen, requires a much 

79 smaller number of figures than the ordinary 

168 process. 

18. Divide 1188 by 33. 19. Divide 2516 by 37. 

20. Divide 3128 by 86. 21. Divide 7125 by 95. 

22. A merchant laid out 873 dollars^in flour, at 5 dollars a 
barrel : how many barrels did he get ? 

Operation, "We first double the dividend, and then di- 

873 vide the product by 10, which is done by 
2 cutting off the right hand figure. (Art. 131.) 

110)1 74|6 But since we multiplied the dividend by 2, it 

174 f Ans, is plain that the 6 cut off, is 2 times too large 

for the remainder ; we therefore divide it by 

2, and we have 8 for the true remainder. Hence, • 

134* When the divisor is 5. 

Multiply the dividend hy 2, and divide the product hy 10. 
(Art. 131.) 

Note. — 1. When the figure cut oiT is a significant figure, it must be divided 
by 2 for the lame remainder. 

2. This contraction depends upon the princ'Dic that any given divisor ia 
contained in any given dividend, just as manj limes as ttoice that divisor ia 
contained in Imice that dividend, three times that divisor in three times that divi- 
dend, &c. For a further illustration of this principle see General Pr pciplca 
in Division. 

23. Divide 6035 by 6. 24. Divide 8450 by 6. 
25. Divide 32561 by 5. 26. Divide 43270 ly 5. 
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135« When the divisor is 15, 35, 45, or 56. 

Double the dividend, and divide the product hy 80, 70, 90, or 
110, as the case ma/ be, (Art. 132.) 

Note. — This method is simply doubling both the divisor and dividend. Wa 
miist therefore divide the remainder, if any, by 2, for the true remainder. 

27. Divide 1256 by 15: 28. Divide 2673 by 36. 

29. Divide 3507 by 45. 30. Divide 7853 by 66. 

1 36« When the divisor is. 26. 

Multiply the dividend by 4, and divide the product by 100. 
(Art. 131.) 

Note. — This is obviously the same as multiplying both the dividend and divi- 
sor by 4. (Art. 134. Note 2.) Hence, we must divide the remainder, if any 
thus found, by 4, for the true remainder. 

31. Divide 2360 by 26. 32. Divide 4860 by 26. 

33. Divide 42340 by 26. 34. Divide 94880 by 26. 

IST* To divide by 126. 

Multiply the dividend by 8, and divide the product by 1000. 

(Art. 131.) 

Note. — This contraction is multiplying both the dividend and divisor by 8. 
For the true remainder, therefore, we must divide the remainder, if any, by 8. 

35. Divide 8375 by 126. 36. Divide 25426 by 126. 

138. To divide by 75, 175, 225, or 275. 
Multiply the dividend by 4t, and. divide the product by 300, 700 
900, (yr 1100, as the case may be, (Art. 132.) 

Note. — For the true remainder, divide^the remainder, if any thus found, by 4 

37. Divide 1125 by 76. 38. Divide 2876 by 176. 

89. Divide 3825 by 226. 40. Divide 8250 by 276. 

139* The preceding are among the most frequent and useful 
modes of contracting^ operations in division. Various other 
methods might be added, but they will naturally suggest them- 
Bslves to the inventive student, as opportunities occur for their 
appHcation. 

41. How long would it take a vessel sailing 100 miles per day 
to ciroumnavigate the earth, whose circumference is 25000 miles ? 



60 
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42. The distance of the Earth from the Sun is 95,000,000 of 
miles : how long would it take a balloon going at the rate of 
100,000 miles a year, to reach the sun ? 

43. The debts of the several States"^f the Union, in 1840, 
amounted to 171,000,000 of dollars, and the number of inhabi- 
tants was 17,000,000 : how much must each individual have been 
taxed to pay the debt ? 

44. The national debt of Holland is 800,000,000 of dollars, 
and the number of inhabitants 2,800,000 : what is the amount 
of indebtedness of each individual ? 

46. The national debt of Spain is 467,000,000 of dollars, and 
the number of inhabitants 11,900,000 : what is the amount-of 
indebtedness of each individual ? 

46. The national debt of Russia is 160,000,000 of dollars, and 
the number of inhabitants 51,100,000 : what is the amount of 
Indebtedness of each individual ? 

47. The national debt of Austria is 380,000,000 of dollars, 
and the number of inhabitants 34,100,000 : what is the amount 
of indebtedness of each individual ? 

48. The national debt of France is 1,800,000,000 of dollars, 
and the number of inhabitants 33,300,000 : what is the amount 
of indebtedness of each individual ? 

49. The^national debt of Great Britain is 5,556,000,000 of 
dollars, and the number of inhabitants 25,300,000 : what is the 
amount of indebtedness of each individual ? 

50. Divide 467000000000 by 25000000000. 



51. 568240-7-42. 
62. 785372-T-63. 

53. 896736-T-72. 

54. 67234568-r5. 

55. 34256726-rl5. 

56. 42367581-7-45, 

57. 16753672-r35. 
68. 3256386-^55. 
59. 45672400-^25. 
ao. 6245634-7-45. 
U 8246623-f-125. 



62. 462156-r75. 

63. 3562189-7-225. 

64. 685726-^32000 

65. 723564-7-175. 

66. 892565-7-225. 

67. 45^212-7-275. 

68. 925673-r-125. 

69. 763421-7-175. 

70. 876240-7-275. 

71. 7825600-7-80000. 

72. 92004678-MOOOOO. 
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GENERAL PRINCIPLES IN DIVISION. 

'. 40. From the nature of division, it is evident, that the 
value of the quotient depends both on the divisor and the divi- 
dend, 

141* K a given divisor is contained in a given dividend a 
certain number of times, the same divisor will obviously be con- 
tained, 

In double that dividend, twice as many times. 

In three times that dividend, thrice as many times, &c. Hence, 

If tlve divisor remains the sam£, multiphjing the dividend by any 
numhery is in effect multiplying the quotient by that number. 

Thus, 6 is contained in 12, 2 times ; in 2 times 12 or 24, 6 is 
contained 4 times ; (i. e. twice 2 times ;) in 3 times 12 or 36, 6 
is contained 6 times ; (i. e. thrice 2 times ;) &c. 

142* Again, if a given divisor is contained in a given divi- 
dend a certain number of times, the same divisor is contained. 
In half that dividend, half as many times ; 
In a third of that dividend, a third as many times, (fee. Hence, 

If the divisor remains the sam£, dividing the dividend by any 
number, is in effect dividing the quotient by that number. 

Thus, 8 is contained in 48, 6 times ; in 48-r-2 or 24, (half of 
48,) 8 is contained 3 times ; (i. e. half of 6 times ;) in 4 8 -J- 3 or 
16, (a third of 48,) 8 is contained 2 times ; (i. e. a third of 6 
times ;) (fee. 

143* If a given divisor is contained in a given dividend a 
certain number of times, then, in the same dividend. 

Twice that divisor is contained only half as many times ; 

Three times that divisor, a third as many times, (fee. Hence, 

If the dividend remains the same, multiplying the divisor by any 
number, is in effect dividing the quotient by that number. 

Thus, 4 is contained in 24, 6 times ; 2 times 4 or 8 is con 



QuERT. — 140. Upon what does the valae of the quotient depend 1 141. If the divisor rr 
mains the same, what is the effect on the quotient to multiply the dividend 1 142. Whr 
is the effect of dividing the dividend by any given number ? 143. If the divide id remavn 
the same, what is the effect of multiplying the divisor by any given number? 



82 DIVISION. [Se*t. v. 

tained in 2i, 3 times ; (i. e. half of 6 times ;) 3 times 4 oi 12 is 
contained in 24, 2 times ; (i. e. a third of 6 times ;) &%i. 

144* If a given divisor is contained in a given divic^^nd a 
certain number of times, then, in the same dividend, 
Half that divisor is contained twice as many times ; 
A third of that divisor, three times as many times, (fee. Hwice, 

If the dividend remains the sams, dividing the divisor hy «ny 
lumber, is in effect multiplying the quotient by that number. 

Thus, 6 is contained in 36, 6 times ; 6-7-2 or &, (half of 6,) is 
contained in 36, 12 times; (i. e. twice 6 times;) 6-7-3 or 2, (a 
third of 6,) is contained in 36, 18 times ; (i. e. thrice 6 times ;) <fec. 

1 45* From the preceding articles, it is evident that any given 
divisor is contained in any given dividend, just as many times as 
twice that divisor is contained in twice that dividend ; three times 
that divisor in three times that dividend, <fec. 

Conversely, any given divisor is contained in any given dividend 
just as many times, as half that divisor is contained in half that 
dividend ; a third of that divisor, in a third of that dividend, &c. 
Hence, 

1 46 • If the divisor and dividend are both multiplied, or both 
divided by the same number, the quotient will not be altered. 
Thus, 6 is contained in 1^, 2 times ; 

2 times 6 is contained in 2 times 12, 2 times ; 

3 times 6 is contained in 3 times 12, 2 times, <fec. 
Again, 12 is contained in 48, 4 times ; 

12-7-2 is contained in 48-^-2, 4 times ; 
12-7-3 is contained in 48 -r- 3, 4 times ; <fec. 

147* If the sum of two or more numbers is divided by any 
number, the quotient will be equal to the sum of the quotienti 
which will arise from dividing the given numbers sep irately. 

Thus, the sum of 12+18=30 ; and 30-7-6=5. 
Now, 12-r6=2 ; and 18-7-6=3 ; but the sum of 2 + ^=5. 

Again, the sum of 32-f 24-F40=96 ; and 96-^8=5 2. 
Now, 32-r8=4; 24-f8=3; and 40-7-8=5; but 4+34-5=- 12, 

■■ — — ■■ ■» .,■-■■■- .1 ■ — ■ - ■! .1 I ■■ ■ — ■ ■ I , I . , II _^ I, ■ I. ■ ^. ■■■■■■ ■■ l-l M^ 

QuKST. — 144. What of dividing the divisor? 146. What is the effbct n| . i the qvoiieat 
If the divisor and dividend are both maitiplied, or both divided by the siiMt aiibiber? 
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CANCELATION.* 

1 48 • We Have seen that division is finding a quotient, which, 

multiplied into the divisor, will produce the dividend. (Art. 112.) 

If, therefore, the dividend is resolved into two such factors that 

one of them is the divisor, the other factor will, of course, be the 

quotient. Suppose, for example, 42 is to be divided by 6. Now 
the factors of 42 are 6 and 7, the first of which being the divisor, 

he other must be the quotient. Therefore, 

Canceling a factor of any number, divides the number hy that 
factor. Hence, 

1 49» When the dividend is the product of two factors, one 
of which is the same as the divisor. 

Cancel the factor common to the dividend and divisor ; the 
other factor of the dividend mil be the answer. (Ax. 9.) 
Note. — The term cancel^ signifies to erase or reject, 

1. Divide the product of 84 into 28 by 34. 
Common Method, By Cancelation, 

84 W)$4X28 

28 28 Ans. 

272 

68 Canceling the factor 84, which is com- 

34)952(28 Ans, mon both to the divisor and dividend, we 

68 have 28 for the quotient, the same as be« 

212 fore. 

212 

150* Th£ method of contracting arithmetical operations, by 

Tweeting equal factors, is called Cancelation. • 

Obs. it applies with great advantage to that class of examples and problems, 
which involve both multiplication and division ; that is, which reqiiire the pro* 
duct of two or more numbers to be divided by anoUijer number, or by ihtproduA 
of two or more numbers. 

2 Divide 76X45 by 76. 3. Divide 63X81 by 81. 

4. Divide 65X82 by 82. 5. Divide 95X'73 by 95, 

6. Divide the product of 45 times 84 by 9. 

~ * Birk*s Arithmetical Collections : London, 1764. 
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Analysis, — The factor 45=-5X0; hence the dividend is com- 
posed of the factors 84X5X9- We may therefore cancel 9, 
which is common both to the divisor and dividend, and 84 X 5, 
the )ther factors of the dividend, will be the answer required. 

Opiration. Proof, 

0)84X5X0 84X5X9=3780 

420 Am, And 3780-7-9=420. 

V. Divide the product of 45X6X3 by 18X5. 

Operation. Proof. 

1$X5)45X0X$ 45X6X3 = 810; and 18X5== 90 

9 AnsT" Now, 810-^90=9 

Note. — We cancel the factors 6 and 3 in the dividend and 18 in the divi- 
sor; for 6X3=18. Canceling the same or equal factors in the divisor and 
dividend, is dividing them both by the same number, and therefore does not 
affect the quotient. (Arts. 146, 148.) Hence, 

151. When the divisor and dividend have common factors. 

Cancel the factors common to both ; then divide the prodttct of 
those remaining in the dividend hy the product of those remaining 
in the divisor. 

8. Divide 15X7x12 by 6X3X7X2. 

9. Divide 27x3X4x7 by 9X12X6. 

10. Divide 75X15X24 by 25X3X6X4X5. 

Note. — The further development and application of the principles of Cancela- 
tion, may be seen in reduction of compound fractions to simple ones; in multi- 
plication and division of fractions ; in simple and compound proportion, &€. 

1 5 1 • a. The four preceding rules, viz : Addition, Subtraction^ 

Multiplication, ancL Division, are usually called the Fundamentai 

Rules of Arithmetic, because they are the foundation or basis o\ 

all arithmetical calculations. 

Obs. Every change that can be made upon the value of a number, must 
necessarily either increase or diminish it. Hence, the fundamental operations 
in arithmetic are, strictly speaking, but two, addition and stibtrcLction ; that is 
increa!ie and decrease. Multiplication, we have seen, is an abbreviated form 
of addition; division of subtraction. (Arts. 80, 114.) 



duBBT. — 151. a. Name the fundamental rules of Arithmetic. Why are these rules called 
ftandnmentall 
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APPLICATIONS OP THE FUNDAMENTAL RULES. 

1 52* When the sum of two numbers and one of the numbers 
are given, to find the other number. 

From the given sum, subtract the given number, and the remainder 
will he the other number, 

Ex. 1. The sum of two numbers is 87, one of which is .26: 
vhat is the other number ? 

Solution, — 87 — 25=62, the other number. (Art. 72.) 

Proof. — 62+25=87, the fiven sum; (Ax. 11.) 

2. A and B together own 350 acres of land, 96 of which be- 
long to A : how many does B own ? 

3. Two merchants bought 1785 bushels of barley together, one 
of them took 860 bushels : how many bushels did the other have ? 

153* When the difference and the greater of two numbers are 
given, to find the less, 

Suhtra>ct the difference from the greater, and the remainder mil 
hx' the less number. 

4. The greater of two numbers is 72, and the difference be- 
• tween them is 28 ; what is the less number ? 

Solution, — 72 — 28=44, the less number. (Art. 72.) 

Proof. — 44+28=72, the greater number. (Art. 73. Obs.) 

5. A man bought a horse and chaise ; for the chaise he gave 
265 dollars, which was 75 dollars more than he paid for the 
horse : how much did he give for the horse ? 

6. A traveler met two droves of sheep ; the first contained 
1260, wliich was 125 more than the second had : how many 
sheep were there in the second drove ? 

1 5 •!• When the difference and the less of two numbers ar 
given, to find the greater. 

QuBST. — 152. When the xum of two numbers and one of them are given, how Is the other 
Ibnnd ? 153. When the difference and the greater of two numbers are givet , )iow is the 
law found 1 154. When the difference and the less of two numbers are given, how in tb* 
inaser foand 1 

8 
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Add the difference and the less number together, and the sum mil 
he ths greater numher. (Art. 73. Obs.) 

7. The. diflference between two numbers is 12, and the less 
number is 46 : what is the greater number ? 

Solution. — 45+12=67, the greater number. 

Proof. — 67 — 45=12, the given difference. (Art, 72.) 

8. A is worth 1890 dollars, and 6 is worth 360 dollars dicTC 
than A : how much is B worth ? 

0. A man's expenses are 2661 dollars a year, and his income 
exceeds his expenses 876 dollars : how much is his income ? 

155* When the sum and difference of two numbers are givoii^ 
to find the two numbers. 

From the sum subtract the difference, divide the remainder by 2, 
and the quotient will be the smaller number. 

To the smaller number thus found, add the given difference, and 
the sum will be the larger number, 

10. The sum of two numbers is 48, and their difference is 18 : 
what are the numbers ? 

Solution.— ^S — 18=30, and 30-r2=16, the smaller number. 
And 16+18=33, the greater number. 

Proof. — 33+16=48, the given sum. (Ax. 11.) 

11. The sum of the ages of two men is 173 years, and the 
difference between them is 16 years : what are their ages ? 

12'. A man bought a span of horses and a carriage for 866 
dollars ; the carriage was worth 166 dollars more than the horses : 
what was the price of each ? 

156* When the product of two numbers and one of the 

numbers are given, to find the other number. 

Divide the given product by the given number, and the qwiOeni 
will be tJve number required, (Art. 91.) 

Quest.— 155. When the sum and difference of two nnmben are given, how are the 
nombera found 1 156. When the product of two numben and one of them aro given, how 
!> the other found 1 
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13. The product of two numbers is 144, and one of the n am- 
bers is 8 : what is the other number ? 

Solution, — 144-7-8=18, the required number. (Art. 120.) 
Proof.— 18X8=144, the given product. (Art. 88.) 

14. The product of A and B's ages is 3250 years, and B's age 
18 60 years : what is the age of A ? 

15. The product of the length of a field multiplied by its 
kreadth is 15925 rods, and its breadth is 01 rods: what is its 
kngth ? 

1 5 T • When the divisor and quotient are given, to find the 
dividend. 

Multiply the given divisor and quotient together, and the product 
will be the dividend. (Art. 121.) 

16. If a certain divisor is 12, and the quotient is 30, what i^ 
the dividend ? 

Solution, — 30X12=860, the dividend required. 
Proof. — 360—12=30, the given quotient. (Art. 120.) 

17. If the quotient is 275 and the divisor 683, what must be 
the dividend? 

16. If the divisor is 1031 and the quotient 1002, what must 
be the dividend ? 

158* When the dividend and quotient are given, to find the 
divisor. 

Divide the given dividend hy the given quotient, and the quotient 
thus obtained will he the number required, (Art. 122.) 

19. A certain dividend is 864, and the quotient is 12 : what is 
ihe divisor ? 

Solution, — 864-7-12=72, the divisor required. (Art. 120.) 
Proof. — 72X12=864, the given dividend. (Art. 121.) 

20. A gentleman handed a purse containing 1152 shillings, td 



QuBVTd— 157. ViHien the divisor and quotient are given, how is the dividend fouod 1 
U6. When the dividend and quotient are given, how is the divisor found 1 
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a company of beggars, which was sufficient to give them 24 shil 
lings apiece : how many beggars were there ? 

21. A farmer having 2500 sheep, divided them into flocks of 
125 each : how many flocks did they make ? 

159* When the prodtict of three nmnbers and ttvo of the 

numbers are given, to find the other number. 

Divide the given product hy the product of the two (,nven warn* 
ers, and the quotient will he the other number, 

22. There are three numbers whose product is 288 ; one of 
them is 8, and another 9 : it is required to find the other number. 

Solution. — 9X8='72 ; and 288-t-'72=4, the number required. 

Proof. — 9X8X4=288, the given product. 

23. The product of three persons' ages is 14880 years ; the 
tige of the oldest is 31 years, and that of the second is 24 years : 
what is the age of the youngest ? 

24. If a garrison of 75 men have 18750 pounds of meat, 
how long will it lAst them, allowing 25 pounds to each man per 
month ? 

' 25. The sum of two numbers is 3471, and the less is 1629 : 
what is the greater ? 

26. The sum of two nimibers is 4136, and the greater is 3074 : 
what is the less ? 

27. The diflference between two numbers is 128, and the greater 
is 760 : what is the less ? 

28. The difference between two numbers is 340, and the less 
is 634: what is the greater? 

29.- The sum -of two numbers is 12640, and their difference is 
1608 : what are the numbers ? 

30. The sum of two numbers is 25264, and their difference 
is 736 : what are the numbers ? 

31. The sum of two numbers is 42126, and their difference » 
176 : what are the numbers ? 

32. The product of two numbers is 246018, and one of thero 
lA 313 : what is the other number? 
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SECTION VI. 
PROPERTIES OF NUMBERJ3.* 

Art. 160* The progress as well as the pleasure of the studeia 
Lq Arithmetic, depends very much upon the accuracy of his knowl^ 
edge of the terms, which are employed in mathematical reasoning. 
Particular pains should therefore he taken to understand their 
true import. 

Def. 1. An integer signifies a whole number. (Arti 28. Obs. 2.) 

2. Whole numbers or integers are divided into prime and com- 
posite numbers. 

3. A composite number, we have seen, is one which may be 
produced by multiplying two or more numbers together ; as, 4, 
10, 15. (Art. 95.) 

4. A prime number is one which cannot be produced by multi- 
plying any two or more numbers together ; or which cannot be 
exactly divided by any whole number, except a unit and itself. 
Thus, 1, 2, 3, 5, 7, 11, 13, <fec., are prime numbers. 

Obs. 1. One number is said to be prime to anoHver^ when a unit is the only 
number by which both can be divided without a remainder. 

2. The leamei must be careful not to confound numbers which are 'priina 
to ^joch other with prime numbers ; for numbers that are prime to each other, 
may the.Tiselves be composite numbers. Thus 4 and 9 are prime to each 
other, while they are composite numbers. 

3. The number of prime numbers is unlimited. Por those under 3, see 
Table, page 94. 

-■- • 

5. An even number is one which can be divided by 2 without 
a remainder ; as, 4, 6, 8, 10. 



Q,17B8T. — 160. Upon what does the progress and pleasure of the student in Arithmetic 
very much depend ? What is an integer ? What is a composite number *? What is a 
prime number 1 Are prime numbers divisible by other numbers? Obs, When is one 
nnmlier said to be prime to another 1 How many prime numbers are ther^ ? What is an 
•ven nomberl An odd number? Obs. Are even numbers prime or composite ? What 
Is true of odd numl)er8 in this respect ? 

* Ba.-low on the Theory of Numbers ; also, Bonnycastle^s Arithmetic. 
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6. An odd number is one which cannot be divided by 2 with- 
out a remainder ; as, 1, 3, 5, Y, 9, 15. 

Obs. All even numbers except 2, are composite nambere ; an odd number m 
Bometimes a composite j and sometimes a prime number. 

Y. One number is a measure of another, when the former is 
contained in the latter, any number of times without a remainder. 
T)&us, 3 is a measure of 15 ; 7 is a measure of 28, <fec. 

8. One number is a multiple of another, when the former can 
be divided by the latter without a remainder. Thus, 6 is a mul- 
tiple of 3 ; 20 is a multiple of 5, (&c. 

Obs. a mvUiple is therefore a composite number, and the number thus con- 
tained in it, is always one of its factors. 

9. The aliquot parts of a number, are the parts by which it 
can be measured or divided without a remainder. Thus, 6 and 7 
are the aliquot parts of 35. 

10. The reciprocal of a number is the quotient arising from 
dividing a unit by that number. Thus, the reciprocal of 2 is -J ; 
the reciprocal of 3 is -^ ; (fee. 

11. The difference between a given number and 10, 100, 1000, 
&c., that is, between the given number and the next higher (yrder, 
is called the Arithmetical Complement of that number. Thus, 
3 is the complement of 7 ; 15 is the complement of 85. 

Obs. The arithmetical complement of a number consisting of one integral 
figure, either with or without decimals, is found by subtracting the number 
firom 10. If there are two integral figures, they are subtracted from 100 ; if 
three, from 1000, &c. 

12. A perfect nimiber is one which is equal to the sum of aU 
its aliquot parts. Thus, 6=1 +2+3, the sum of its aliquot parts, 
and is a perfect number. 

Obs. 1. AH the numbers known, to which this property really belongs, are 
the following: 6; 28; 496; 8128; 33,550,336; 8,589,869,056; 137,438.691,328 
wid 2,305,843,008,139,952,128.* 

2. AU perfect numbers terminate with 6, or 28. 

duBST.— Wlien is one number a measure of another 1 What is a multiple t What 
aliquot parts ? What is the reciprocal of a number ? 

* Button's Mathematical Recreations. 



Arts. 16), 161. "| properties of numbers. 91 

161* By the term properties of numbers, is meant those 
qualities or elements which are inherent and inseparable fr^m 
them. Some of the more prominent are the following : 

1. The sum of any two or more even numbers, is an even number. 

2. The difference of any ttoo even numbers, is an even number. 

3. The sum or difference of tioo odd numbers, is even ; but the 
sum of three odd numbers, is odd. 

4. The smn of any even number of odd numbers, is even ; but 
the sum of any odd number of odd numbers, is odd. 

5. The sum, or difference, of an even and an oddnamnhei, is an 
odd number. 

6. The product of an even and an odd number, or of two even 
numbers, is even. 

7. If an even number be divisible by an odd number, the 
quotient is an even number. 

8. The product of any number of factors, is even, if any one of 
them be even. 

9. An odd number cannot be divided by an even number with- 
out a remainder. • 

10. The prbduct of •any two or more odd numbers, is an odd 
number. 

11. If an odd number divides an even number, it will also 
divide the half of it. 

12. If an even number be divisible by an odd number, it will 
also be divisible by double that number. 

13. Any number that m^amres two others, must likewise 
measure their sum, their dijff^erenee, and their product. 

14. A number that measures another, must also measure its 
multiple, or its product by any whole number. 

15. Any number expressed by the decimal notation, divided 
by 9, will leave the aame remmnder, as the sum of its figures or 
digits divided by 9. 

Defnonstration. — Take any number, ajs 6357 ; now separating it into its seve- 
tal parts, it becomes GOOO+SOO+SO-J-T But 6000=6Xl000=6X(999-t-l) 
=6X999+6. In like manner 300=3x99+3, and 50=5X9+6. Hence 
6357=6X999-j^X99+5X9+6+3f5+7; and 6357-«-9=(6x91 9+3x994 

QuKtT.— 161. What is meant by properties pf numbers 1 
T.H. 5 
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5X9 -|-6+3+S-h7)-i-9. But 6X999+3x99+5x9 is evidently divisible by 9 , 
therefore if 6357 be divided by 9, it will leave the same remainder as 6+3+5- A- 
7-f-9. The same will be found true of any other number whatever. 

Obs. 1. This property of the number 9 affords an ingenious method of proving 
each of the fundamental rules. (Arts. 90, 123.) The same property belongs to 
the number 3; for, 3 is a measure of 9, and will therefore be contained an ex- 
{) ;t number of times in any number of 9s. But it belongs to no other digit. 

2. The preceding is not a necessary but an incidental property of the num- 
ber 9. It arises from the law of increase in the decimal notation. If the radix 
of the system were 8, it would belong to 7 ; if the radix were 12, it would be- 
long to 11 ; and universally, it belongs to the number that is one less than the 
radix of the system of notation. 

16. If the number 9 is multiplied by any single figure or digit 
the sum of the figures composing the product, will make f. 
Thus, 9X4=36, and 3+6 = 9. 

17. If we take any two numbers whatever ; then one of them, 
or their sum, or their difference, is divisible by 3. Thus, take 11 
and 17 ; though neither of the numbers themselves, nor their sum 
is divisible by 3, yet their difference is, for it is 6. 

18. Any number divided by 11, will leave the same remainder, 
as the sum of its alternate digits in the even places reckoning 
from the right, taken from the sum of ifti alternate digits in the 
odd places, increased by 11 if necessary. 

Take any number, as 38405603, and mark the alternate fig- 
ures. Now the sum of those marked, viz: 8+0+6+3 = 17. 
The sum of the others, viz : 3+4+5+0=12. And 17 — 12=5, 
the remainder sought. That is, 38405603 divided by 11, will 
leave 5 remainder. 

• • • • 

Again, take 5847362, the sum of the marked figures is 14.; 
the sum of those not marked is 21. Now 21 taken from 25, 
(i^l4+ 11,) leaves 4, the remainder sought. . » 

19. Every composite number may be resolved into prime factors. 
For, since a composite number is produced by multiplying two or 
more factors together, (Art. 160. Def. 3,) it may evidently be re- 
solved into those facto re ; and if these factors themselves are com* 
posite, they also may be resolved into other factors, and thu« the 
analysis may be continued, until all the factors are prime numbers. 

20. The lea:st divisor of every number is a prime number. 
For, every whole number is either prime, or comp(eite ; (Art. 160. 
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Def. 2 ;) but a composite number, we have just seen, can be re- 
Bolved into prime factors ; consequently, the least divisor of every 
number must be a prime number. 

21. Every prime number except 2, if increased or diminished 
by 1, is divisible by 4. See table of prime numbers, next page. 

22. Every prime number except 2 and 3, if increased or 
diniinished by 1, is divisible by 6. 

23. ^werj prime number, except 2 and 6, is contained withoat 
remainder, in the number expressed in the common notation by 

as many 9s as there are units, less one, in the prime number itself.* 
*rhus, 3 is a measure of 99 ; 7 of 999,999 ; and 13 of 999,999, 
099,999. 

24. Every prime number, except 2, 3, and 5, is a measure of 
the number expressed in common notation, by as many Is as there 
are units, less one, in the prime number. Thus, 7 is a measure 
of 111,111; and 13 of 111,111,111,111. 

25. All prime numbers except 2, are odd ; and consequently 
terminate with an odd digit. (Art. 160. Def. 5.) 

Note. — 1. It must not be inferred from this that all odd numbers are prime, 
(Art. 160. Def 6. Obs.)- 

2. It is plain that any number terminating with 5, can be divided by 5 with- 
oat a remainder. Hence, 

26. All prime numbers, except 2 and 5, must terminate with 
1 , 3, V, or 9 ; all other numbers are composite. 

1 6 1 • a. To find the priw£ numbers in any series of numbers. 

Write in their proper order all the odd numbers contained in the 
series. Then reckoning from 3, place a point over every third num- 
ber in the series ; reckoning from 5, place a point over every fifth 
number ; reckoning from 7, plou:e a point over every seventh num- 
berl and so on. The numbers remaining without points, together 
with the number 2, are the primes required. 

Take the series of numbers up to 40, thus, 1, 3, 6, Y, 9, 11, 13, 

1*5, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39 ; then adding the 

Dumber 2, the primes are 1, 2, 3, 5, 7, II, 13, &c. 

Nof£. — This method of excluding the numbers which are not prime from a 
Kfies, was invented by Eratosthenes, and is therefore called Erai^sthene^ Sieve, 

* Th^urie des Nombres, par M. Legendre 
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TABLE OF PRIME NUMBERS FROM 1 TO 3413. 



941 
947 

953 

967 

971 

977 

983 

991 

097 

1009 

1013 

1019 

1021 

1031 

1033 

1039 

1049 

1051 

1061 

1063 

1069 

1087 

1091 

1093 

1097 

1103 

1109 



1223 
1229 
1231 
1237 
1249 
1259 
1?77 
1279 
1283 
1289 
1291 
1297 
1301 
1303 
1307 
1319 
1321 
1327 
1361 
1367 
1373 
1381 
1399 
1409 
1423 
1427 
1429 



11171433 



1123 
1129 



1439 
1447 



1151jl461 
1153 1453 
1163'l459 



1171 
1181 
1187 



1471 
1481 
1483 



1193,1487 
1201 1489 
1213 1493 
12l7ll499 



1511 

1523 

1631 

1543 

1549 

1653 

1659 

1567 

1571 

1579 

1583 

1597 

1601 

1607 

1609 

1613 

1619 

1621 

1627 

1637 

1657 

1668 

1667 

1669 

1693 

1697 

1699 

1709 

1721 

1723 

1733 

1741 

1747 

1753 

1759 

1.777 

1783 

1787] 

1789 

1801 



1811 

1823 

li831 

1847 

1861 

1867 

1871 

1873 

1877 

1879 

1889 

1901 

1907 

1913 

1931 

1933 

1949 

1951 

1973 

1979 

1987 

1993 

1997 

1999 

2003 

2011 

2017 

2027 

2029 

2039 

2053 

2068 

2069 

2081 

2083 

2087 

2089 

2099 

2111 



2129 2423 
2131 2437 
2137 2441 
21412447 
2143 2459 
2153 2467 



2161 

2179 

2203 

2207 

2213 

2221 

2237 

2239 

2243 

2251 

2267 

2269 

2273 

2281 

2287 

2293 

2297 

2309 

2311 

2833 

2389 

2341 

2347 

2351 

2357 

2371 

2377 

2381 

2383 

2389 

2398 

2399 

2411 



2473 

2477 

2503 

2521 

2531 

2539 

2543 

2649 

2551 

2557 

2579 

2591 

2593 

2609 

2617 

2621 

2633 

2647 

2657 

2669 

2663 

2671 

2677 

2683 

2687 

2689 

2693 

2699 

2707 

2711 

2713 

2719 

2729 



2741 
2749 
2753 
2767 
2777 
2789 
2791 
2797 
2801 
2803 
2819 
2833 
2837 
2843 
2851 
2857 
2861 
2879 
2887 
2897 
2903 
2909 
2917 
2927 
2939 
2953 
2957 
2968 
2969 
2971 
2999 
3001 



211312417 



3079 
3083 
3089 
3109 
3119 
3121 
3137 
3163 
8167 
3169 
8181 
3187 
3191 
3203 
3209 
3217 
3221 
8229 
3251 
3253 
8257 
3259 
3271 
3299 
3301 
3307 
8313 
8819 
8823 
3329 
3^31 
3348 



301113347 



3019 
3023 
3037 



3369 
8361 
3371 



3041,3373 
304913389 
3061 3391 



273113067 3407 
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DIFFERENT SCALES OF NOTATION. 

16!SS* A number expressed in the decimal notation, may be 
changed to any required scale of notation in the following manner. 

Divide the given number by the radix of the required scale con- 

ttmLolly, till the quotient is less than the radix ; then annex to the 

last quotient the several remmnders in a retrograde order, placing 

iphers where there is no remmnder, and the result will he the num» 

in the scale required. (Arts. 43, 44.) 

Ex. 1. Express 429 in the quinary scale of notation. 

^Explanation, — By Dividing the given number 6)429 

by 5, it is evidently distributed into 85 parts, 6) 85 — i 

each of which is equal to 6, with 4 remainder. 6) 17 — 

Dividing again by 5, these parts are distributed 3 — 2 

into 17 other parts, each of which is equal to 5 Ans, 3204 

times 6, and the remainder is nothing. Dividing by 5 the third 
time, the parts last foimd are again distributed into 3 other parts, 
each of which is equal to 5 times 5 into 6, with 2 remainder. 
Thus, the given number is resolved into 3X5X5X5+2X5X5+ 
0X5+4, or 3204, which is the answer required. 

2. Change 7854 from the decimal to the binary scale. 

Ans, 1111010101110. 

3. Change 7864 from the decimal to the ternary scale. 

Ans, 101202220. 

4. Change 7854 from the decimal to the quaternary scale. 

Ans. 1322232. 

5. Change 7854 from the decimal to the quinary scale. 

Ans. 222404. 

6. Change 7864 from the decimal to the senary scale. 

Ans. 100210. 
1, Change 7854 from the decimal to the octary scale. 

Ans. 17258. 

8. Change 7854 from the decimal to the nonary scale. 

Ans. 11686. 

9. Change 7854 from the decimal to the duodecimal scale. 

Ans, 4666, 
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10 Change 35261 from the decimal to the quaternary scale. 

11. Change 643175 from the decimal to the octary scale. 

12. Change 175683 from the decimal to the septenary scale. 

13. Change 534610 from the decimal to the octary scale. 

14. Change 841568 from the decimal to the nonary scale. 

15. Change. 592835 from the decimal to the duodecimal scale. 

Note. — Since every scale requires as many characters as there are units in 
A e radix, we will denote 10 by t, and 11 by e. Ans» 2470 t e, 

163* To change a number expressed in any given scale of 
notation, to the decimal scale. 

Multiply the l^t hand figure hy the given radix, and to the 
product add the next figure ; then multiply this sum hy the radix 
again, and to this product add the next figure ; thus continue the 
operation till all the figures in the given number have been employed, 
and the last product mil he the number in the decimal scale, 

16. Change 3204 from the qtunary to the decimal scale. 

Operation, 
Explanation. — Miiltiplying the left hand figure 3204 

by 5, the given radix, evidently reduces it to the 6 

next lower order; for in the quinary scale, 5 in 17 
an inferior order make one in the next superior 5 

order. For the same reason, multiplying this 85 
sum by 5 again, reduces it to the next lower 5 

order, <fec. 429 Ans. 

Obs. This and the preceding operations are the same in principle, as reducing 
eompoond numbers from one denomination to another. 

17. Change 1322232 from the quaternary to the decimal scale. 

Ans. 7854. 

18. Change 2546571 from the octary to the decimal scale. 

19. Change 34120521 from the senary to the decimal scale. 

20. Change 145620314 from the septenary to the decimal scale. 

21. Change 834107621 from the nonary to the decimal scale. 

22. Change 403130021 from the quinary to the decimal scale, 

23. Change 704400316 from the octary to the decimal scale. 

24. Change 903124106 from theduodecimal tothedecimal scale. 
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ANALYSIS OF COMPv^SlTE NUMBERS. 

164:« Every composite number, it has been shown, may be 
resolved into j3rtm€ factors. (Art. 161. Prop. 19.) 

Ex. 1. Resolve 210 into its prime factors. 

Operation, We first divide the given number by 2, which 

2)210 is the least number that will divide it with- 

3)105 out a remainder, and which is also a prime 

6)35 number. (Prop. 20.) We next divide by 3, 

7 then by 5. The several divisors and the last 

Ans, 2, 3, 5, and 7. quotient are the prime factors required. 

Proof. — 2X3X5X '7=210. Hence, 

165* To resolve a composite number into its prime factors. 

Divide the given number hy the smallest number which will di' 
vide it iffithout a remainder ; then divide the quotient in the same 
way, and thus continue the operation till a quotient is obtained 
which can be divided by no number greater than 1. TJie several 
divisors with the last quotient, will be the prime factors required, 
(Art. 161. Prop. 19.) 

DemoTistratton. — Every division of a number, it is plain, resolves it into two 
factors, viz: the divisor and dividend. (Art. 112.) But according to the rule, 
the divisors, in every case, are the smallesf numbers that will divide the given 
number and the successive quotients without a remaindei: ; consequently they 
are all prtTne numbers. (Art. 161. Prop. 20.) And since the division is con- 
tinued till a quotient is obtained, which cannot be divided by any number 
greater than 1, it follows that the lust quotient must also be a prime number; 
for, a I rime number is one which cannot be exactly divided by any whole 
number except a unit and itself. (Art. 160 Def. 4.) 

Obs. 1. Since the Uast divisor of every number is a prime number, it is evi- 
dent that a composite number may be resolved into its prime factors, by divid- 
ing it continually by any prime nvurnvber that will divide the given Dumber and 
the quotients without a remainder. Hence, 

2. A composite number can be divided by any of its prime factors without a 
remainder, and by the product of any two or more of them, but by tio other 
number. Thus, the prime factors of 42 are 2, 3, and 7. Now 42 can be di- 

<iinBgT.— 1(>5. How do you resolve a composite number into its prime f&ctors 1 Obs. Will 
the same result Me obtained, if we divide by any of its prime factors 1 
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▼ided by 2, 3, and 7; also by 2x3, 2X7, 3x7, and 2xBX''; but it < an be 
divided by no other number. 

2. ResolTe 4 and 6 into their prime factoio. 
Solution. — 4=2X2 ; and 6=2X3. 

3. Resolye 8 into its prime factors. Ans. 8=2X2X2. 
ilesolve the following composite numbers into their prima 



fiictors : 












4. 9. 


22. 


34. 


40. 


67. 


68. 81. 


6. 10. 


23. 


35. 


41. 


68. 


69. 82. 


6. 12. 


24. 


36. 


42. 


60. 


60. 84. 


1. 14. 


25. 


38. 


43. 


62. 


61. 86. 


8. 15. 


26. 


39. 


44. 


63. 


62. 86. 


9. 16. 


27. 


40. 


45. 


64. 


63. 87. 


10. 18. 


28. 


42. 


46. 


65. 


64. 88. 


11. 20. 


29. 


44. 


47. 


ee. 


65. 90. 


12. 21. 


30. 


45. 


48. 


68. 


66. 91. 


13. 22. 


31. 


46. 


49. 


69. 


67. 92. 


14. 24. 


32. 


48. 


60. 


70. 


68. 93. 


16. 25. . 


33. 


49. 


51. 


72. 


69. 94. 


16. 26. 


34. 


60. 


52. 


74.. 


70. 96. 


11. 21. 


35. 


61. 


53. 


75. 


71. 96. 


18. 28. 


36. 


52. 


54. 


76. 


72. 98. 


19. 30. 


37. 


64. 


55. 


77. ^ 


73. 99. 


20. 32. 


.38. 


55. 


56. 


78. 


74. 100. 


21. 33. 


39. 


56. 


57. 


80. 


75. 108. 



76. Besolve 120 and 144 into their prime factors. 

77. Resolye 180 and 420 into their prime factors. 

78. Resolye 714 and 836 into tkevc prime factors. 

79. Resolye 574 and 2898 into their prime factors. 
SO. Resolye 11492 and 180 into their prime factors. 

81. What are the prime factors of 660 and 1728 ? 

82. What are the prime factors of 1492 and 8032 ? 

83. What are the prime factors of 4604 and 16806 ? 

84. What are the prime factors of 71640 and 20324 ? 

85. What are the prime factors of 84705 and 65948 ? 

86. What are the prime factors of 9235JI and 8! 3784 ? 



A.&TS. 166-168.] DIVISOR. 99 

GREATEST COMMON DIVISOR. 

166* A common divisor of two or more numbers, is a num« 
ber which will divida each of them without a remainder. Thui 

2 is a common divisor of 6, 8, 12, 16, 18, <fec. 

167* The grecUest common divisor of two or more numbers, 
is the greatest number which will divide them without a remainder. 
Thus 6 is the greatest common divisor of 12, 18, 24, £uid 30. 

Obs. a common divisor iis sometimes called a coramon measure. It wijl be 
■Gen that a common divisor of two or more numbers, is simply a factor which 
is common to those numbers, and the greatest common divisor is the greaiesi 
factor common to them. Hence, 

168* To find a eomm>on divisor of two or more numbers. 

Resolve each number into two or morefajctors, on/e of which shall 
he common to all the given numhen 

Or, resolve the given numbers into their prims factors, then if 
the sa/ine factor isfovmd m eojch, it will be a common divisor, (Art. 
165. Obs. 2.) 

Obs. If the given numbers have not a common factor ^ they cannot have a 
common divisor greater than a unit ; consequently they are either 'prime nuTfir- 
berSy or are prime to each, other, (Art. 160. Def. 3. Obs. 3.) 

Note. — The following facts may assbt the learner in finding common di- 
Tisors : 

1. Any number encfing in 0, or an even number, as 2, 4, 6, &c., may be 
divided by 2. 

2. Any number ending in 5 or 0, may be divided by 5. 

3. Any number ending in 0, may be divided by 10. 

4. When the two right hand figures are divisible by 4, the whole number 
may be divided by 4. 

5. If the three right hand figures of any number are divinble by 8, the 
whole is divisible by 8. 

Ex. 1. Find a common divisor of 6, 16, and 21. 

Solution. — 6=3X2; 15=3X6; and 21=3x7. The factor 

3 is common to each of the given numbers, and is therefore a 
common divisor of them. 

QuBST.— 166. What is a common divisor of two or more numbers ? 167 What is the 
greatest common divisor of two or more numbers ? Obs. What is a common divisor some- 
Umes called ? 168. How do you find a common divisor of two or more numbers? Oha. V 
two given numbers have not a common factor, what is true as to a common divisor 1 

5* 



100 GREATEST COMMON [SeCT. VI, 

2. Find a common divisor of 15, 18, 24, and 36. 

3. Find a common divisor of 14, 28, 42, and 35. 

4. Find a common divisor of 10, 35, 60, 75, and 60. 
6. Find a common divisor of 82, 118, and 146. 

6. Find a common divisor of 42 and 66. Ans. 2, 3, or 6. 

169. It will be seen from the last example that two numbers 
may have more than one common divisor. In many cases it is 
highly important to find the greatest divisor that will divide two 
or more given numbers without a remainder. 

7. What is the greatest common divisor of 35 and 50 ? 

Operation. Dividing 50 by 35, the remainder is 15, 

85)50(1 then dividing 35 (the preceding divisor) by 

35 15 (the last remainder) the remainder is 5 ; 

15)35(2 finally, dividing 15 (the preceding divisor) by 

30 6 (the last remainder) nothing remains ; con- 

5)15(3 sequently 5, the last divisor, is the greatest 

15 common divisor. Hence, 

•♦ ■ 

1 7 O. To find the greatest common divisor of two numbers. 

Divide the greater number by the less ; then divide the preceding 
divisor by the last remainder, and so on, till nothing remains. 
The ktst divisor will be the greatest common divisor. 

When there are more than two numbers given. 

J^irst find the greatest common divisor of any two of them ; 
then, that of the common divisor thus obtained and of another 
given number, and so on through all the given numbers. The last 
comTnon divisor found, will be the one required. 

DemonstraMon. — Since 5 ia a measure of the last dividend 15, in the preced- 
ing solution, it must therefore be a measure of the preceding dividend 35; be- 
cause 35=2Xl5-}-5; and 35 is one of the given numbers. Plow, since 5 
measures 15 and 35, it must also measure their sum, viz : 35-f-15, or 50, which 
IS the other given number. (Art. 161. Prop, 13.) In a similar mannc r it may 
be shown that the last divisor will, in all cases, be the greatest comTnon divisor. 

Note. — Numbers which have no common Tneasure greater than I, are said to 
be incommensurable. Thus 17 and 29 are incommensurable. 



QuMST. — 170. How find the greatest cummcn divisor of two nuilibers ? Of more than twol 
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^ 

8. What is the greatest common divisor of 285 and 465 ? 

9. What is the greatest common divisor of 532 and L274 ? 

10. What is the greatest common divisor of 888 and 27*75 ? 

11. What is the greatest common divisor of 2145 and 3471 ? 

12. What is the greatest common divisor of 1879 and 2425 ? 

13. What is the greatest common divisor of 75, 125, and 160 ? 

Suggestion. — Find the greatest common divisor of 75 and 125, 
which is 25. Then that of 25 and 160. Ans, 5. 

14. What is the greatest common divisor of 183, 3996, 108 ? 

15. What is the greatest common divisor of 672, 1440, and 3472 ? 

16. What is the greatest common divisor of 30, 42, and 66 ? 

Analysis, — ^By resolving the given num- Operation. 

bers into their prime factors, (Art. 165,) 30=:2X3Xb 
we find that the factors 2 and 3 are both 42=2X3X'7 
common divisors of them. But we have 66=2X3X11 
seen that a composite number can be Now 2X3=6 Ans. 
divided by the product of any two or 

more of its prime factors ; (Art. 165. Obs. 2 ;) consequently 30, 
42, and 66 can all be divided by 2 X 3 ; for 2 X 3 is the product 
of two prime factors common to each. And since they are the 
only factors common to the given numbers, their product must 
be the greatest common divisor of them. Hence, we deduce a 

1 7 1 • Second Method of finding the greatest common divisor 
of two or more numbers. 

Resolve the given numbers into their prime factorSy and tlie con." 
tinned product of those fa/itors which are common to each, will be 
the greatest common divisor. 

Ob8. If the given numbers have but (me common factor, that factor itself is 
the greaiest common divisor. 

17. What is the greatest common divisor of 105 and 165 ? 

18. What is the greatest common divisor of 36, 60, and 108 

19. What is the greatest common divisor of 108, 126, and 162 *? 

20. What is the greatest common divisor of 140, 210, and 315 ? 

21. Wliat is the greatest common divisor of 24, 12, 54, and 60 ? 

22. What is the greatest common divisor of 6 0, 84, 1 40, and 168 ? 



I 
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niZ* Oat Bunber is xdd co be a madciple oi soadker, wbea 
Ae ffynaer tastt be divided hj die Istcor wicfaoiifc a remaiiidcr 
(Art. IftO, D«f. 8.) Bence^ 

1 73* A cBfmmem mndiipU of two or mcve xLumben^ b a anm- 
kr whidk ean be diMed hj tmd iJL £h<4& witiicai a refBamda'. 
Ibii», 12 tt a eoomiOQ maltiple of 2, 3, and 4 ; 15 is a canmioA 
aoldpie of Z and 9, Ae. 

Ow. A etmtntm. aakiple v jJwsys a rHunwnily unodber, of wfaie& cat& ot 
fbe gprea i iii iri ii w aoMt be » '2d^; alhtmm it cmU not be <fi«idBd by 

] 7 4* The eomtimved product of two ix- nMve giren nmnbers 
win always form a eommon mnhiple of tiiose numbers. The same 
maahen may hare an wmlimiUd nmmbar of conmioa mnhiples ; 
for^ nrahip] jing ihm contimied product hj any number, will form 
a new eommofn multiple. (Art. 161. Prop. 14.) 

] 75« The least common multiple of two or more nnmbeis, is 
the lecut nmnber which can be diyided by each of them without a 
remainder. Thus, 12 is the least common multiple of 4 and 6, for 
it \s the least number which can be exactly divided by them. 

Om. The lea«t commoii muhiple of two or more xmmbeis, U evideiitly 
eompoied of all the prime (acton of each of the given xramben repeated onoe^ 
and only oiux, Vot, if it did not contam all the ]xime fectois of any one of 
the /gpven namben, it conid not be divided by that number. (Art. 165. Obs. 2.) 
On the other hand, if any prime factor is employed more times than it is re- 
peated ai a factor ia some one of the given nombers, then it woi Id not be th# 
UoMt common multiple. 

Ex. 1. What is the least common multiple of 10 and 15 ? 

Analysis, — 10=2X6, and 16=3X5. The prime factots of 
the given numbers are 2, 5, S, and 5. Now since the factor d 
occurs once in each number, we may therefore cancel it in one 

UiriNT.— ITS. When In one number said to be amultlplo of another? 173 What U a 
common multiple 1 174. How may a common maltiple of two or more r embers be 
imnsd t How many common multiples may there' be of ar y giver lumbers ? 17d. What 
li Ihm least oommon multiple of two or more nuir jters ? 
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instance, and the continued product of the remaining factors 2X3 
X6> or. 30, will be the least common multiple. 

Operation, \ We first divide both the numbers by 5 

6)10 " 16 in order to resolve them into prime fac- 

2 " 3 tors. (Art. 175. Obs.) Thus, all the dif- 

5 X 2 X 3=30 -4iw. ferent factors of which the given num- 
bers are composed, are found in the divisor and quotients once, 
and only once. Therefore the product of the divisor and quotients 
i> X 2 X 3, is the least conmion multiple required. Hence, 

17 6* To find the least conunon multiple of two or more 
numbers. 

Write the given numbers in a line tvith two points between them. 
Divide by the smallest number which will divide any two or mxyre 
of them vnilumt a remainder, and set the quotients and the undivided 
numbers in a line below. Divide this line and set dovm the re* 
suits as before ; thus continue the operation till there are no ttoo 
numbers which can be divided by any number greater than 1. The 
continued product of the divisors into the numbers in the last linSt 
will be the least common multiple required, 

Obs. 1. We have seen that the least divisor of every number is a prime num- 
ber ; hence, dividing by the smallest number which will divide two or more of 
the given numbers, is dividing them by a prime number. (Art. 161. Prop. 20.) 

The result will evidently be the same, if, instead of divkling by the smallest 
number, we divide the given numbers by any prime number, that will divide 
two or more of them, without a remainder. 

2. The preceding operation, it will be seen, resolves the given numhers into 
their pHm£ factors, (Art. 165,) then multiplies all the different factors together, 
taking each factor as many times in the product, as are equal to the greatest 
numiter of iiTiies it is found in either of the given numbers. 

3. If the given numbers are prime numbers, or are prime to each other, the 
continued product of the niunbers themselves will be their least conmion mul- 
tiple. (Art. 168. Obs.) Thus, the least common multiple of 5 and 7 is 35; of 
8 and 9 is 72. 



Quest.— 176. How Is the least common multiple of two or more numbers found I 
Obs. If the given numbers are prime, or are prime to each other, what is the least com 
■ion multiple of them ? 176. a. Upon what principle does this rule depend t Obs. Why 
do you divide by the smallest number that will divide two or more of the given nnmben 
without a remainder 1 



i 



f 



2) 6 " 


9 '' 18 


3) 3 '' 


9 " 9 


3) 1 " 


3 " 3 
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Ex. 2. What is the least common multiple of 6, 8, ana 12 ? 

Analysis. — By resolving the given numbers 02)eration, 

into their prime factors, it will be seen that 2 ^ 6=2X3 
is found 07ice as a factor in 6 ; twice in 12 ; and 8=2X2X2 
three times in 8. It must therefore be taken 12=2X2X3 
three times in the product. Again,. 3 is a fac- 2X2X2X3=24 
tor of 6, and 12, consequently it must be taken only once in the 
product. (Art. 176. Obs. 2.) Thus, 2X2X2X3=24 Ans. 

Ex. 3. What is the least common multiple of 12, 18. and 36 ? 

JF^irst Operation, Second Operation, Third Operation, 

2)12 '' 18 \" 36 9 )12 " 18 '' 36 12 )12 " 18 " 36 

2 )12 " 2 ''"4 3 ) 1 '' 18 " 3 

2 ) 6 ^^ 1 ^^ 2 1 " 6 " 1 

3 " T~^' i And 12 X 3 X 6=216. 
1 '' 1 " 1 Now 9X2X2X3=108. 
2X2X3X3=36^715. 

JSxplanation. — In the first operation, we divide by the smallest 
numbers which will divide any two or more of the given numbers 
without a remainder, and the product of the divisors, &<k, is 36. 
which is the answer required. 

In the second and third operations, we divide by numbers that 
will divide two or more of the given numbers without a remainder, 
and in both cises, obtain erroneous answers. 

Note. — It will be seen from the second and third operations above, that 
" dividing by any number, which will divide two or more of the given num- 
bers without a remainder," according to the rule given by some authors, does 
not always give the least colmmon multiple of the numbers. 

176* a. The reason of the preceding rtile depends upon the 
principle that the least common multiple of any two or more num- 
bers, is composed of all the prime factors of the given numbeis, 
each taken as many times, as are equal to the greatest number of 
times it is found in either of the given numbers. (Art. 175. Obs.) 

Note. — 1 , The reason for dividing by the smallest number, is because ths 
divisor may otherwise be a composite number, (Art. 161. Prop. SO,) and have 
a factor common to some one of the quotients, or undivided numbers in the 
last line; consequently the continued product of them wovid be too large fbt 
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the least common multiple. (Art. 175. Obs.) Thus, m t e second op./ration th« 
divisor 9, is a composite number, containing the factor 3 common to the 3 in 
the quotient ; consequently the jiroduct b three times too large. In the third 
operation the divisor 1^, is a composite number, and contains the factor 6 com- 
mon to the (3 in the quotient; therefore the product is six tiTnes too large. 

2. The object of arranging the given numbers in a line, is that all of them 
m^y be resolved into their prime factors at the same time ; and also to present 
at a glance the factors which compose the least common multiple required. 

4. Find the least common multiple of 6, 9, and 15. 

5. Find the least common multiple of 8, 16, 18, and 24. 

6. Find the least common multiple of 9, 15, 12, 6, and 6. 

7. Find the least common multiple of 5, 10, 8, 18, and 15. 

8. Find the least common multiple of 24, 16, 18, and 20, 

9. Find the least common multiple of 36, 25, 60, 72, and 35. 

10. Find the least common multiple of 42, 12, 84, and 72. 

11. Find the least common multiple of 27, 54, 81, 14, and 63 

12. Find the least common multiple of 7, 11, 13, 3, and 5. 

177. 'The process of finding the least common multiple 
may often be shortened, by canceling every number which will 
divide any other given number, without a remainder, and also 
those which will divide any other number in the same line. The 
least common multiple of the numbers tlmt remain, will be the an" 
swer required, 

Obs. By attention and practice, the student will be able to discover, by in- 
spection, the least common m/uUiple of numbers, when they are not large. 

13. Find the least common multiple of 4, 6, 10, 8, 12, and 15. 

Operation, Since 4 and 6, will exactly di- 

2)^ " " 10 " 8 " 12 " 15 vide 8, and 12, we cancel them. 

2) $ " 4t " 6 "15 Again, since 5 in the sebond line 

3) 2 " 3 " 15 will exactly divide 1 5 in the same 

2 " 1 " 5 line, we therefore cancel it, and 

Now, 2X2X3X2X5=1 20 Ans, proceed with the remaining num- 
bers as before. 

14. Find the least common multiple of 9, 12, 72, 30, and 144 

15. Find the least common multiple of 8, 12 20, 24, and 25. 

16. Find the least common multiple of 1, 2, 3, 4, 5, 6, 7, 8, 9, 
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17. Find the least common multiple of j3, 12, 84, and 7. 

18. Find the least common multiple of 54, 81, 63, and 14. 

19. Find the least common multiple of 72, 120, 180, 24, and 36. 

1 7 7 • a. The least common multiple of two or more numbers* 
may also be foimd in the following manner. 

Fir&t find the greatest commxM divisor of two of the given nwm- 
hers ; by this divide one of these two numbers, and multiply the 
quotient by the other. Then perform a similar operation on the 
product and another of the given numbers ; thus continue the pro^ 
cess until all of the given numbers have been employed, and the 
final result will be the least common multiple required. 

20. What is the least common multiple of 24, 16, and 12 ? 

Solution. — By inspection, we find the greatest common divisor 
of 24 and 16, is 8. Now 24-^-8=3; and 3X16=48. Again, 
the greatest common divisor of 48 and 12, is 12. Now 48—12 
=4; and 4X12=48. Ans. 

Proof. — Resolving the given numbers into their prime factors, 
24=2X2X2X3; 16=2X2X2X2; and 12=2X2X3 ; (Art. 
165 ;) consequently, 2X2X2X2X8=48, the least common mul- 
tiple. (Art. 175. Obs.) 

Obs. The reason of this rule depends upon the principle, that if the prod/ud 
of any two numbers be divided by any factor which is common to both, the 
quotient will be a common multiple of the two numbers. Thus, if 48, the 
product of 6 and 8, be divided by 2, a factor of both, the quotient 24, will be 
a multiple of each, since it may be regarded either as 8 multiplied by the quo- 
tient of 6 by the factor 2, or as 6 multiplied by the quotient of 8 by the same 
factor. Hence, it is obvious, that the greater the common measure is, the less 
will be the multiple ; and, consequently, the greatest common measure will 

oduce the least common multiple. 

When the common multiple of the first two numbers is found, it is evident, 

at any number which is a common multiple of it and the third number, nrill 
He a multiple of the first, second, and third numbers. 

21. What is the least common multiple of 75, 120, and 300 ? 

22. What is the least common multiple of 96, 144, and 720 ? 

. 23. What is the least common multiple of 256, 512, and 1728 ? 
24. What is the least common multiple of 3V5, 85 d, and 3400 ? 
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SECTION VII. 
FRACTIONS. 

Art. 17 8* When a number or thing is divided into two equal 
parts, one of those parts is called one half. If the number or 
thing is divided into three equal parts, one of the parts is called 
one third ; if it is divided into four equal parts, one of the parts 
is called one, fourth, or one quarter ; and, imiversally, 

W?ien a number or thing is divided into eqtial parts, the parts 
take their name from the number of parts into which the tkLrhg or 
number is divided, 

1 T 9» The valtie of one of these equal parts manifestly depends 
upon the number of parts into which the given number or thing 
is divided. Thus, if an orange is successively divided into 2, 8, 
4, ' , 6, <fec.,^ equal parts, the thirds will be less than the halves ; 
the fourths, than the thirds ; the fifths, than the fourths, &c. 

Obs. a half of any number is equal to as many units, as 2 is contained 
times in that number ; a third of a nmnber is equal to as many, as 3 is con- 
tained times in the given number; a fovHh is equal to as many, as 4 is con- 
tained in the number, &c. 

1 80« When a number or thing is divided into equal parts, 
these parts are called Fractions. 

Obs. Fractions are used to express parts of a collection of things, as well as 
of a single thing; or parts of any n/umber of units, as well as of one unit. 
Thus, we speak o f j of six oranges ; ^ of 75, &c. In this case the collection^ 
or number to be divided into equal parts, is regarded as a wltole, 

181« Fractions are divided into two classes. Common and 
Decimal. For the illustration of Decimal Fractions, see Sec- 
tion IX. 

CluKST.— 178. What is meant by one half? What is meant by one third? What it 
meant by a foarth ? What is meant by fifths ? By sixths ? How many sevenths make 
a whole one ? How many tenths ? What is meant by twentieths ? By hundreds ? When 
a number or thing is divided into equal parts, from what do the parts take their name 1 
179. Upon what does the value of one of these equal parts depend ? 180. What are fiao^ 
tlons ? 181. Into how many classics are fractions divided ? 
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1^J8. Coranion Fractions are expressed by two numbers, one 
plat '^d over the other, with a line between them. One half is 
written thus ^\ one third, \] one fourth, ■}-; nine tenths, A; 
thirteen forty-fifths, -ff, &c. 

The number below the line is called the denominator, and shows 
into how many parts the number or thing is divided. 

The number above the line is called the numeratoVy and shows 
how many parts are expressed by the fraction. Thus, in the frac 
tion -f, the denominator 3, shows that the number is divided into 
three equal parts ; the numerator 2, shows that two of those parts 
are expressed by the fraction. 

The denominator and numerator together are called the terms 
of the fraction. 

Obs. 1. The term fraction^ is of Latin origin, and signifies broken^ or se^ 
rated into parts. Hence, fractions are sometimes called broken numbers. 

3. Common fractions are often jcalled vtUgar fractions. This term, howeyer, 
is very properly falling into disuse. 

3. The number below the line is called the denominator ^ because it gives the 
name or denomination to the fraction ; as, halves, thirds, fifths, &c. 

The number above the line is called the numerator ^ because it n/ambers the 
parts, or shows how many parts are expressed by the fraction. 

1 8 3* A proper fraction is a fraction whose numerator is less 
than its denominator ; as, ^, -f , % 

An improper fraction is one whose numerator is eqv4il to, or 
greater than its denominator ; as, f, -J-. 

A mixed number is a whole nxmiber and a fraction expressed 
together ; as, 4-|, 25-H-. 

A simple fraction is a fraction which has but OTie numerator and 
<me denominator, and may be proper, or improper ; as, f , -f . 

A compound fraction is a fraction of a fraction ; as, •} of f- of f , 
t of A of -ft of ff. 

QtrisT. — 102. How are common fVactlons expressed ? What is the namber below the 
Dne tailed? VJThat does it show? What is the number above the line nailed ? What 
docfr it show? What are the denominator and numerator, taken together, called? 
Ob». What is the meaning of the term (Vaction ? What are common fractions sometimes 
called ? Why is the lower number called the denominator ^ Why is the upper one 
ealled the numerator ? 183. What is a proper fraction ? An improper fraction ? A Mxed 
aomber 1 A simple fraction ? A compound fraction 1 
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A complex fraction is one which has a fraction in its numerator 

. , , 2i 4 2-i 

or denominator, or m both ; as, — > -— * — r* 

6 5i 8i 

18 4:* Fractions, it will be seen both from the definition and 
the mode of expressing them, arise from division, and may be 
treated as expressions of unexecuted division^ The numerator an- 
swers to the dividend, and the denominator to the divisor. (Arts. 
25, 182.) Hence, 

185* The valu£ of a fraction is the quotient of the numerator 
dinded by the denominator. Thus, the value of f is two ; of \ is 
<me ; of i is erne third, &c. Hence, 

18G« If the denominator remains the same, multiplying the 
numerator by any numher, multiplies the value of the fraction 63 
that number. For, since the numerator and denominator answe 
to the dividend and divisor, multiplying the numerator is the sam^ 
as multiplying the dividend. But multiplying the dividend, we 
have seen, multiplies the quotient, (Art. 141,) which is the same 
as the value of the fraction. (Art. 185.) Thus, the value of f=2 ; 
now, multiplying the numerator by 8, the fraction becomes -^, 
whose value is 6, and is the same as 2X3. 

1 87» Dividing the numerator by any number, divides the value 
of the fraction by that number. For, dividing the dividend, di\ides 
the quotient. (Art. 142.) Thus, f =2 ; now dividing the numera- 
tor by 2, the fraction becomes -f, whose value is 1, and is the same 
as 2-i-2. Hence, 

Obs. With a given denoimnatar, the greaUr the m/wnipraXof^ the greater wilU 
oe the value of the fraction. 

188» -5^ the numerator remains the same, multiplying the de- 
nominator by any number, divides the value of the fraction by that 
number. For, multiplying the divisor, we have seen, divides th 

- - — ■ ■ -■,■■■,,—■ _- -- ■■ ■■ 

Qt7KST. — What is a complex fraction ? 184. From what do fractions arise 1 185. fhat 
Is the value of a fraction"? 186. What is the effect of multiplying the numerator, nvhile 
the denominator remains the same ? Explain the reason. 187. Wb<< t is the effect of di 
Tiding the numerator 7 Oba. With a given denominator, what is the effect ot Increaaing 
the numerator 1 188. What is the elfect of multiplying the denominator 1 
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quoltent. (A 1. 143.) Thus, ^=4 ; now nmltiplying the denom- 
inator by 2, the fraction becomes ^, whose value is 2, and is tlie 
same as 4—2. 

189* Dividing the denominator hy any numher, multiplies the 

valtie of the fraction by that number. For, dividing the divisor 

multiplies the quotient. (Art. 144.) Thus, -^=4 ; now dividing 

the denominator by 2, the fraction becomes ^, whose value is 3, 

nd is the same as 4X2. Hence, 

Obs. With a given numerator, the greater the denominator^ the less wul oe 
the value of the fraction. 

1 90« It is evident from the preceding articles, that multiply* 
ing the numerator by any number, has the same effect on the value 
of the fraction^ as dividing the denomdnator by that number. 
(Arts. 186, 189.) And, 

Dividing the numerator has the same effect, as multiplying the 
denominator, (Arts. 187, 188.) 

Obs. It will be observed, that multiplying or dividing the n/timerator of a 
fraction, has the same effect upon its value, as the same operation has upon 
a whole number ; but, the effect of multiplying or diyjiding the denominator it 
exactly contrary to that of the same operation upon a whole number. 

191* If the numerator and denominator are both multiplied 
or both divided by the same number, the value of the fraction vnll 
not he altered, (Art. 146.) Thus, V=3 ; now if the numerator 
and denominator are both multiplied by 2, the fraction becomes 
V"* whose value is 3. If both terms are divided by 2, the frac- 
ion becomes f, whose value is 3 ; that is, J'^-*=-^=|^=3. 

• 193* Since the value of a fraction is the quotient of the 
numerator divided by the denominator, it follows,' 

If the numerator and denominator are equ^l, the value is a unit 
or one. Thus, i=l, f=l, <fec. 



(^UBBT.— 189. Waat is the effect of dividing the denomina or ? Why 1 Obs. With a 
givea numerator, what is the effect of increasing the denominator ? 190. What may be 
done to the denominator to produce the same effect on the value of the fraction, as mul- 
tiplying the numerator by any given number ? What, to produce the same effect as divid' 
ing the numerator by any given number 1 191. What is the efifect if the numerator and 
lenominator are hoih multiplied, or both divided by the same number 1 192 Wbeo the 
Bomerator aid denominator are equal, what is the value of the fractioii 7 
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If the numerator is greater than the denominator, the vahie is 
greater than one. Thus, ^=2, -1=1-1. 

K the numerator is less than the denominator, the value is less 
than one. Thus, -^=1 third of 1, f=4 fifths of 1. 

193* Fractions may be added, subtracted, multiplied, and 
diinded, as well as whole numbers. But, in order to perform 
these operations, it is often necessary to make certain changes in 
the terms of the fractions. 

Obs It is evident that any changes may be made in the terms of a fraction, 
winch do not alter the quotient of the numerator divided by the denominator ; 
for, if the quotient is not altered, the value remains the same. Thus, the terms 
of the fraction ^ may be changed into -f , -f-, ■^, &C., without altering its value ; 
for in each case the quotient of the numerator divided by the denominator is 2. 
Hence, for any given fraction, we may substitute any other fraction, which 
wih give the same quotient. 



REDUCTION OP FRACTIONS. 

194* The process of changing the terms of a fraction into 
others, without altering its value, is called Reduction op Frac- 
tions. 

CASE I. 
Sx. 1. Reduce -H ^ i*s lowest terms. 

First Operation. Dividing both terms of the 

^)i%=-fu ' again, 5)-?is°'i ^'"^* fraction by 2, it becomes -^ : 

again, dividing both by 6, we 
obtain i, whose terms are the lowest to which the given fractiofi 
can be reduced. 

Second Operati(m, If we divide both terms by 10, theii 

10)i^t=-J^ Ans, greatest common divisor, (Art. 170,) the 

given fraction will be reduced to its lowest 
terms by a single division. Hence, 

Quest. — When the numerator Is luger than the denominator, what 1 When smaller, 
what 1 Obs. What changes may be made in the terms of a fraction 1 194. What Is 
iiMB&nt by reduction of fractions ? 195. How is a fraction reduced to its lowest tenna 1 
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195* To reduce a fraction to its lowest terms. 

Divide the numerator and denominator hy any number which 
will divide them hath without a remxiinder ; and thus continue the 
oyeration, till there is no number jyreater than 1 that will divide 
them exQjctly, 

Or, divide btth the %/um^rator and denominator hy their greatest 

common divisor ; the two quotients thence arising will he the lov?est 

erms to which the given fraction can be reduced, (Art. 170.) 

Obs. 1. Since halves are larger than ttverUiethSf it may be asked, how the 

fraction |, can be said to be in lower terms than •^. It should be observed, 

the expression loioest term^ has reference to the nv/niber of parts into which the 
unit or thing is divided, and not to tlie vakie or size of the parts. Thus, in |, 

there aie fewer parts than in -^ ; in ■}-, there are feioer parts than in -|^, &c. 
Hence, a fraction is said to be reduced to its lowest terms^ when its numeratoi 
and denominator are expressed in the smallest numbers possible. 

2. The value of a fraction is not altered by reducing it to its lowest terms ; 
for, the numerator and denominator are both divided by the same number. 

3. When the terms of the fraction are small, the former method will gen- 
erally be found to be the shorter and more convenient ; but wlien the terms 
are large, it is often difficult to determine whether the fraction is in its simplest 
form, without finding the greatest common divisor of its terms. 

2. Reduce -^ to its lowest terms. Ans. i. 

3. Reduce tV- H* Reduce f-M- 

4. Reduce -ift-. 12. Reduce iVA . 

5. Reduce i%. 13. Reduce -fH. 

6. Reduce ff. 14. Reduce f|-f. 

7. Reduce fj. 15. Reduce fH". 

8. Reduce -Jf. 16. Reduce +f|f. 
0. Reduce ^. IV. Reduce -Hli. 

10. Reduce t^t. IS'- Reduce fHi. 

CASE II. 

19. Reduce -^^.to a whole or mixed number. 

Analysis. — The object in this example, is to Operation, 
find a whole, or mixed number, whose value is 7)23 

equal to the given fraction. Now, since Y 3f Ans, 

QcvsT. — Obs. What Is meant by the expression, lowest terms ? When ia a fKctkm 
said to be reduced to its lowest terras ? Is the value of a fraction altered by redudni, it 
to itf lowest terms ? Why not. 
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sevenths make 1 whole one, 23 sevenths will make as manj 
wJiole ones as Y is contained times in 23. And 23-f-'!r=3f. 
But- the value of a fraction is the quotient of the numerator 
divided by the denominator. (Art. 185.) Hence, 

1 96* To reduce an improper fraction to a whole, or mixed 
number. 

Divide the numerator by the denominator, and !he quotient v»U 
he the whole, or mixed number required, 

20. Reduce -V" to a whole or mixed number. An>8, 6^. 
Reduce the following fractions to whole or mixed numbers : 

21. Reduce ^. 26. Reduce -W". 

22. Reduce ^, 27. Reduce %^. 

23. Reduce ^, 28. Reduce ^iff^. 

24. Reduce V". 29. Reduce ^^fj^. 

25. Reduce fj-. 30. Reduce HfP- 

• CASE III. 
31. Reduce the mixed number 27-1 to an improper fraction. 

Operation, 
Analysis, — In 1 there are 5 fifths, and in 27 27-} 

there are 2 7 times as many. Now 5X27=135, 5 

and 2 fifths make 137 fifths. Hence, ^^ Am 

197* To reduce a mixed number to an improper fraction. 

Multiply the whjole number by the denominator of the fraction^ 
and to the product add the given numerator. The sum plojced over 
the given denominator, will form the improper fraction required, 

Obs. 1. Any whole number may be expressed in the form of a fraction with- 
out altering its value, by Tndking 1 the denoviiTudor. 

2. A whole number may also be reduced to a fraction of any denominator, 
by mttUiplying the given numbeif by the proposed denominaioi j the product 
will be the numerator of the fraction required. 



QuKST. — 196. How is an improper fVaction reduced to a whole or mixed number? 
197. Bow redact a mixed numi)er to an improper fraction ? Obs. How express a whole 
UUJDber in the form of a fraction ? How reduce it to a iVaction of a given denominator 1 
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Thus, 25 may be expressed by ^, H^, or -W, &c., for 29=' 
J^=-4ii=A^, &c. So 12=-4^=Y=¥-=Y, for the quotient of 
each of these numerators divided by its denominator, is 12. 

32. Reduce 14^ to an improper fraction. Ans. ^, 
Reduce the following numbers to improper fractions : 

33. Reduce I7f. 38. Reduce 856^. 

34. Reduce 25-|. 39. Reduce 1304^. 

35. Reduce 48f 40. Reduce 4725+. 

86. Reduce VO-ft. 4l. Reduce 445 to tenths. 

87. Reduce 115-A-. 42. Reduce 672 to eighths. 

43. Reduce 3830 to one hundred and fifteenths. 

44. Reduce 5743 to six hundred and twenty-fifths. 

CASE IV. 

45. Reduce -f of f to a simple fraction. 

Analysis. — | of -f is 2 times as much as 1 third of -f . Now i 

7 
of i is gyn, or -ift- ; for, multiplying the^ denominator divides the 

value of the fraction. (Art. 188.) And 2 thirds is 2 times -jftf, or 

-gj-, which is equal to |f, or ^. (Art. 195.) The answer is -fy. 

Obs. This operation consists in simply multiplying the two numerators to- 
gether and the two denominators. Hence, 

198* To reduce compound fractions to simple ones. 

Multiply all the numerators together for a new numerator, and 
all the denominators together for anew denominator. 

Obs. 1. That a compound fraction may be expressed by a simple one, is evi- 
dent from the fact that a part of a part^ must be equal to some part of the 
whole. 

2. The reason of the rule may be seen from the analysis of the preceding 
Rzample. 

46. Reduce -f of f of f of f to a simple fraction. 

Ans. -rMT> or A- 

47. Reduce f of -J of -j-J of iV to a simple fraction. 

48. Reduce •}• of -J^ of f of f of i^ to a simple fraction. 

'■ ■■■ — _■ — — I II ■■■_■_ — ... — • 

Q.ti:8T. — 198. How are compound fractions reduced to simple ones 1 
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49. Reduce -f of f of -ft- of i^ to a simple fraction. 

50. Reduce i^ of f of -J- of f of 4- to a simple fraction. 

Analysis, — Since the product of Operation, 

the numerators is to be divided 1 t t -6 . ^ 5 

by the product of the denomina- ^ ) ^ *i o" ft^ 
tors, we may cancel the factors 2, 

3, and 4, which are common to both ; for, this is dividing the 
terms of the new fraction by the same number, (Art. 148,) and 
therefore does not alter its value. (Art. 191.) Midtiplying the 
remaining factors together, we have A, which is the answer re- 
quired. Hence, 

199* To reduce compound fractions to simple ones by 
Cancelation. 

Cancel all the facUyrs which are common to the numerators aand 
denominators ; then multiply the remaining term>s together as he- 
fare. (Art. 198.) 

Obs. 1. The reason of this rule depends upon the fact that the numerator 
and denominator of the new fraction are, in effect, divided by the same num- 
bers ; for, canceling a factor of a number divides the number by that factor. 
(Art. 148.) Consequently the value of the fraction is not altered. (Art. 191.) 

2. This method not only shortens the operation of multiplying, but at the 
same time reduces the answer to its lowest terms. A little practice will give 
the student great facility in its application. 

51. Reduce | of -i^ of f to a simple fraction. 

Operation, * ' 

. 3 First we cancel the 3 and 8 in the 

$ 1$ i.^__3 numerator, then the 24 in the denomina- 

$ ti Y""7 tor, which is equal to the factors 3 into 8. 

Finally, we cancel the 5 in the denomina- 
tor and the factor 5 in the numerator 15, placing the other factor 
3 above. We have 3 left in the numerator, and 7 in the denom- 
inator. Ans, ^, 

62. Reduce -f of f of -f of -tf to a simple fraction. 

63. Reduce -f of -f- of i of iV of f to a simple fraction. 

Quest. — 199. How by cancelation 1 How does it appear that this method will glvp iXm 
tnie answer 1 Oha. What advantages does thi^ method poss^w 1 
T.H. Q 
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54. Reduce -J of -f of -f of ^ of -flr to a simple friction. 

55. Reduce -f- of t^ of f of -ff to a simple fraction. 

56. Reduce f of -H of f of -gV to a simple fraction. 

57. Reduce f of -l-J of 4-?- of -j-S- to a simple fraction. 

58. Reduce -J of t\ of -ft- of -f of -f to a simple fraction. 
59 Reduce -i- of f of 4-f of f of f to a simple fraction. 
60. Reduce ^ of 3-^ of f of i^ of i to a simple fraction. 

Note, — For reduction of compUx fractions to simple onesi see Art, 239 

CASE V. 

Ex. 61. Reduce -J- and •} to a common denominator. 

Note. — Two or more fractions are s£ud to have a common denominator^ when 
they have the same denominator. 

Solution, — If both terms of the first fraction ^, are multi- 
plied by the denominator of the second, it becomes -^r * aJ^d if 
both terms of the second fraction ■}-, are multiplied by the de- 
nominator of the first, it becomes -flr. Thus the fractions nftr ^^^ 
^ have a common denominator, and are respectively equal to the 
given fractions, viz; ■^=i, and -ftr=i. (Art. 191.) Hence, 

200* To reduce fractions to a common denominator. 

Multiply each numerator into all the denominators except its 
ovm for a new numerator, and all the denominators together for a 
common denominator, 

62. Reduce i, -J-, and f to a common denominator. 

Operation, 
1X4X6=24 "I 

3 X 3 X 6=54 > the three numerators. 
5X3X4=60 ) 
3X^X6=72 the common denominator. 

Ans, ^jt, H, and ff . 

Obs. The reason that the process of reducing fractions to a common denom 
inator does not alter their value^ is because the numerator and denominator of 
each of the given fractions, are multiplied by the same nmnbers ; and muUipl/j/ing 

QuKBT.— JVbte. What Is meant by a common denominator 7 200. How are fractions tfr 
dnood to a common denominator 1 Obs. Does the px'ocess of reducing firactious to a com 
men denominator alter their value 1 Why noti 
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both tho numerator wad denominator of a fraction by the same number, doe» 
not alter its value. (Art. 191.) 

63. Reduce -f, f , -J-, and -f- to a common denominator. 

64. Reduce -f , -J-, ■}, and f to a common denominator. 

Reduce the following fractions to a common denominator : 
66. Reduce f, i, f , and •}. 69. Reduce if, fj , and ff. 

66, Reduce f, -f, f, and f . 70. Reduce if, tWr> and if. 

67 ' Reduce f, -f, t^o, and -ft^. 71. Reduce ff, -ff, and i%, 
68. Reduce ft-, f, +#, and f. 72. Reduce ii,U, and iff. 

CASE VI. 
73. Reduce i, f, and -| to the least common denominator. 

Analysis. — ^We first find the least Operation. 
common multiple of all the given de- 2)3 " 4 " 8 
nominators, which is 24. (Ai-t. 176.) 2)3 '' 2 " 4 
The next step is to reduce the given 3 '' 1 " 2 
fractions to twenty-fourths without Now 2X2X3X2=24, the 
altering their value. This may evi- least common denominator, 
dently be done by multiplying both 

terms of each fraction by such a number as will make its denom- 
inator 24. (Art. 191.) Thus 3, the denominator oi the first frac- 
tion, is contained in 24, 8 times ; how, multiplying both terms of 
the fraction i by 8, it becomes ^ft-. The denominator 4, is con- 
tained in 24, 6 times ; hence, multiplying the second fraction -J by 
6, it becomes if. The denominator 8, is contained in 24, 3 times ; 
and multiplying the third fraction ^ by 3, it becomes if-. There- 
fore ^f if, and if are the fractions required. Hence, 

201 • To reduce fractions to their least common denominator. 

I. Find the least common multiple of all the denominators of 
the given fractionSy and it will he the least common denominator, 
(Art. 176.) 

II. Divide the least common denominator by the denominator 
of each givcM fractvm, and multiply the quotient hy the numerator; 
the products will be the numerators of the fractions required, 

■ ■ ■ - ■■■■».>■ — , — ^— , — ■■ - ■ — ..- ■■■— ■ ■ ■ . ■■ . ■ — ■■ — ■ ■ ■ ■■ II I ^^t 

QcKST —301. How ire fractions redaceil to the least common denominator? 



118 REDUCTION OP fSsCl. VII. 

Qb8. 1. This process, in effect, multiplies both the numerator cjid denomina- 
tor of the given fractions by the same number, and consequently does not alter 
their value. (Art. 191.) 

2. The rule supposes each of the given fractions to be reduced to its lotpest 
terms ; otherwise, the least common multiple of their denominators may not be 
the least common denominator to which the given fractions are capable of being 
xeduced. Thus, the fractions -J-, -f-, and -j^, when reduced to the least com- 
mon denominator as they stand, become -j\, -fy, and -f^. But it is obvious 
that these fractions are not reduced to their least common denominator; for, 
they can be reduced to i., J, and ^. Now, if the given fractions are reduced 
to th« lavjest teriTis, they become i, j^, and |, and the least common mtUtiple of 
their denominators, is also 4. (Art. 176.) 

3. By a moment's reflection the student will often discover the least common 
den "minaior of the given fractions, without going through the ordinary pro- 
cesr of finding the least common multiple of their denominators. Take the 
fira-^Xons -J-, -J, and -fy ; the least common denominator, it will be seen at a 
glp Mse, is 4. Now if we multiply both terms of -J- by 2, it becomes -J ; and if 
w« divide both terms of -j% by 3, or reduce it to its lowest terms, it becomes |. 
T) is the given tractions are equal to f , J, and A, and are reduced to the least 
CO mon denominaior, 

/4. Reduce ^, f, and i to the least common denominator. 

Operation. Now 2X2X3X2=24, the least com. denom. 

2 )4 ^^ 6 ^^ 8 Then 24-^4=6, and 6X3=18, the 1st num. 

2 )2 ^^ 3 ^^ 4 24-r6=4, and 4X5=20, the 2d 

1"3"2 24—8=3, and 3X '7=21, the 3d 

Ans, if, fi, and U- 

YS. Reduce -f and -ft- to the least Common denominator. 
Reduce the following fractions to the least common denomimitor: 

Ve. -ft, f, i, and tV, 84. +f, -fi, U> and ff. 

Y7. i, f, and i, 85. -ft, fi, ii, and ft. 

is. i, f , -J, and ii. 86. ^ft-, if, if, and ff . 

79. f, f, t and ft. 87. if, fj, ft, and |f. 

80. I, i, I, and i|. 88. -H, if, f|, and if. 

81. i, ft, i?-, and il. 89. ^, i-J, if, and H- 

82. ft, in-, ft, and U- 90. ii, i|, fi, and ft«r. 

83. f, i, if-, and iJ-. 91. fi, t^^, ff, and ftP^. 

Quest.— 0/;«. Does this process alter the value of the f;iven fi actions? Why notl 
iVliat does this rule 8upi)ose respecting the given fractions 1 






I 
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ADDITION OP FRACTIONS. 

Ex. 1. A beggar meeting four persons, obtained f of a dollar 
from the first, f from the second, ^ from the third, and f from 
the fourth : how much did he receive from all ? 

Solution, — Since the several donations are all in the same parts 
of a dollar, viz : sixths, it is plain they may be added together in 
the same manner as vrhole dollars, whole yards, &;c. Thus, 1 
sixth and 3 sixths are 4 sixths, and 4 are 8 sixths, and 5 are 13 
sixths. Ans. -^f or 2^- dollars. 

Ex. 2. What is the sum of f and f ? 

Obs. a difficulty here presents itself to the learner ; for, it is evident, that 
2 thirds and 3 fourths neither make 5 thirds, nor 5 fourths, (Art. 51.) This 
difficulty may be removed by reducing the given fractions to a common d^ 
sominator. (Art. 200.) Thus, 

Operation. 

2X4=8) 

3 V3=9 \ ^®^ numerators, 

3X4=12, the conmion denominator. 

The fractions, when reduced, are flf and -A; now 8 twelfths X 
9 twelfths=l'ir twelfths. Ans, -fj, or l-ft-. 

203* From these illustrations we deduce the following general 

RULE FOR ADDITION OP FRACTIONS. 

Reduce the fractions to a common denominator ; add their ni^ 
merators, and place the sum over the common denominator, 

Qb8. 1. Qmpownd fractions must, of course, be reduced to simple ones, be- 
fore attempting to reduce them to a common denominator. (Art. 198.) 

2. Mixed Tvwrnbers maybe reduced to improper fractions, and then be added 
according to the rule; or, we may add the whole numbers and fractional parts 
separately, and then unite their sums. 

3. In many instances the operation may be shortened by reducing the given 
fractions to the least com/num denomiiuUor. (Art. 120 ) 

CliTKST.— S02. How are fhu:tions added ? Obs. What must be done with eonL^iotuid 
ftaetiom 1 How are mixed a <mbera added 1 How may the operation firequently be eliort- 
med'i 
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EXAMPLES. 

3. What is the sum of i, f, and f? Ans. V=2. 

4. What is the sum of i, f , f , and -J ? 
6. What is the sum of f , f , i, and f ? 
6. What is the sum of f , f, -H* and i ? 
Y. What is the sum of -f, t^, f, and -^ ? 

8. What is the sum of f , f, ft-j and -ft ? 

9. What is the sum of ^, iV, f, and f ? 

10. What is the sum of f , -ft, i, and V ? 

11. What is the sum of i, ^, i, -f, and -J ? 

12. What is the sum of -f of i, f of f , and f ? 

13. What is the sum of \ oi % ^ of i, and -ft ? 

14. What is the sum of f of -f of i of \, and i? 

15. What is the sum of f, -f of 3, f of i, and -f ? 

16. What is the sum of 4^, 8i, 2^, 6+, and f ? 
lY. What is the sum of i of 6, f of 2, 3i, and 6f ? 

18. What is the sum of f, ii, -H, -fi, and +*? 

19. What is the sum of 2H, 36i, ff, and f of ■}? 

20. What is the sum of i of f , ^, 6i, 1|, and f ? 

21. What is the sum of \ and -ft ? 

i^te. — It is obvious, if two fractions, each of whose numerators is 1, are re* 
duced to a common denominator, the new numerators will be the same as tho 
given denominators. (Art. 200.) Thus, if -J- and ft- are reduced to a common 
denominator, the new numerators will be 12 and 8, the same as the given de- 
nominators. Now, the sum of the new numerators, placed over the product 

1^4-8 20 
of the denominators, will be the answer; (Art. 202 j) that ia ^ A =Qg, or 

^, the answer required. Hence, 

303* To find the sum of any two fractions whose numerators 
are one. 

Add the denominators together , place this sum over their prod" 
uct, and the result will he the answer required, 

Obs. 1. The reason of this rule may be seen from the j%tct that the opera 
tion is the same as reducing the given fractions to a common denominator 
then adding their numerators. 

2. When the mimerators of two factors are the sajne, their sum may be found 

I » - 

QvBST.— 903. How is the nim of any two flractions found whose nomeraton are M 
Obs. How find the siun of two ftaetions whose numerators are the same 1 
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by multiplying the sum of the two denominators by the common numeraUfr^ 
and placing the result over the product of the given denominators Thus, the 

^^ AIL' 1. (it^XS 9X3 27 J, 

of ^ and f IS equal to MrTk"- =Xg^=On' °' ^'^' 



sum 



4X5 "4X5""20' 



22. What is the sum of tjV and -^ ? 

23. What is the sum of -gV and -^ ? 

24. What is the sum of gV and -gV ? 
26. What is the sum of -J and -ff ? 

26. What is the sum of i^ and +f ? 

27. What is the sum of |^ and f? ? 



OfiVandeV? 
Of 6^ and -bV? 
Of T6T and rH ? 
Of-ftand A? 
OfHand+f? 
Off? and T%? 



28. What is the sum of 5 and -f? 

l^ote. — ^The design in this and the following examples, is to incorporate the 
iategers with the ft'actions, and express the answer fractionally. 

Solution.— 5=^. '(Art. 197. Obs. 2.) Now Y+i=¥ ^w«. 

204* Hence, to add a whole number and a fraction together. 

Reduce the whole number to a fraction of the same denominator 
as that of the given fraction ; then add their numerators together, 
(Arts. 202, 197. Obs. 1, 2.) 

Note. — The process of incorporating a whole number with a fraction, is the 
feme as that of reducing a mixed number to an improper fraction. (Art 197.^ 

29. What is the sum of 45 and f ? 

30. What is the sum of 320 and -^ ? 

31. What is the sum of 452 and tWt ? 

32. What is the sum of 635+f +427i|+1625-i? 

. 33. What is the sum of 195H+600U+6630fi+16aa? 
34. What is the sum of 67lff+483ii+8421ii+4325i? 
S6. What is the sum of 590ii+100f++4005if +3020tV? 

36. What is the sum of 239-H+6441++1660+f+4500TV? 

37. What is the sum of 6563i+1000i+1830-f+8306+? 

38. What is the sum of 356+?^+ 46f +165^+600^+ 321-| ? 

39. What is the sura of 41i+105|+300f+241f +472^? 

40. What is th-j sum of 8672i+163645i+1800f +66251t\? 

41. What is the sum of 26003++19352f +92831+686931? 

42. What is the sum of 19256i\+4560Of +f of f of f ? 
48. What is the sum of f of 28+6i+45f +f of 300 ? 



QiJBST.— 304 How add a whole number and a (hietlon 1 
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SUBTRACTION OP FRACTIONS. 

205« Ex. 1. A man bought i^ of an acre of land, and after- 
wards sold 1^ of it : how much land had he left ? 

Solution. — 7 tenths from 9 tenths leave 2 tenths. 

Ans, 1% of an acre. 

2. A laborer having received -f of a dollar for a day's work, 
spent -J- of a dollar for liquor : how much money had he left? 

Note. — The learner meeftB with the same difficulty here as in the second eX' 
ample of adding fractions ; that is, he can no more subtracters from eighths, 
than he can add fifths to eighths ; for, -J- of a dollar taken from -^ of a dollar will 
neither leave 4 fifths, nor 4 eighths. The fractions must iherefore be reduced 
to a common denominator before the subtraction can be performed. 

Operation. 

8 v8— 24 ( *^® numerators. (Art. 200.) 

8X6=40, the common denominator. 
The fractions become ^ and -Jf. Now ^ — H=i+ -4***« 

206* From these illustrations we deduce the following general 

RULE FOR SUBTRACTION OP FRACTIONS. 

jReduce the given fractions to a common denominator ; suhtra^t 
the less numerator from the greater, and place the remainder over 
the common denomiriator, 

Obs. Compoimd fractions must be reduced to simple ones, as in addition of 
fractions. (Art 198.) 

EXAMPLES. 

3. From f take i, Ans, ^. 

4. From +1 take A- 9. From ff take ff. 

5. From ff take if. 10. From | of f take i of i. 

6. From if take f. 11. From f of i take i of ^. 
1, From H take if. 12. From i of 40 take i of 20. 

8. From ff take ff . 13. From f of f of i take -jf of +. 



duKsT.— 006. How Is one firactlon snbtractsd from another 1 0^«. Wl-at is to be don« 
with compound fractiont 1 
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207 • Mixed numbers may be reduced to improper fractioiis, 
then to a common denominator, and be subtracted ; or, the frac- 
tional part of the less number may be taken from the fractional 
part of the greater, and the less whole number from the greater. 

14. From 9i take 7^. 

First Operation, Second Operation. 

Ans. f=lf, or li. Am, If, or 1^. 

Note. — Since we cannot take 3 fourths from 1 fourth, we borrow a unit in 
the second operation and reduce it to fowrthSj which added to the 1 fourth, 
make 5 fourths. Now 3 fourths from 5 fourths leave 2 fourths : 1 to carry to 
7 makes 8, and 8 from 9 leaves 1. 

16. From 25^ take ISf 17. From 118^ take 56-|. 

16. From 230^^- take 160-ft. 18. From 761ff take 482-^^, 

19. From 6 take f. 

Suggestion. — Since 3 thirds make a whole one, in 5 whole onea 
there are 15 thirds ; now 2 thirds from 15 thirds leave 13 thirds. 
Ans. V"> or 4-J^. Hence, 

208* To subtract a fraction from a whole number. 

Change the whole number to a fraction having the same denomr 
imtor as tl^s fraction to he subtracted, and proceed as before, 
(Art. 197. Obs. 2.) 

Obs. If the ' fraction to be subtracted is a proper fraction, we may simply 
borrow a unit and take the fraction from this, remembering to diminish the 
whole number by 1. (Art. 69. Obs. 1.) 

20. From 20 take f . Ans. 19|. 

21. From 135 take 9^. 26. From 729 take 125ff. 

22. From 263 take 244i. 27. From 1000 take 2b^. 

23. From 168 take 30f. 28. From 663 take 56214. 

24. From 567 take 100-H. 29. From 9263 take 999^. 

25. From 634 take 342^. 30. From 857 take 785ii. 



QiTKBi.— ^7. How are mixed numbers subtracted? SOS. Bow is a fraction subtraete4 
from a who\e number 1 

6* 
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MULTIPLICATION OF FRACTIONS. 

209* We have seen that multiplying by a whole nuniber, is 
taking the multiplicand as many times as there are units in the 
multiplier. (Art. 82.) On the other hand, 

If the multiplier is only a part of a imit, it is plain we must 
take only a pa/rt of the multiplicand. That is, 

Multiplying by i, is taking 1 half of the multiplicand once. 
Thus, ]2Xi=6. 

Multiplying by \, is taking 1 third of the multiplicand once. 
Thus, 12Xi=4. 

Multiplying by f , is taking 1 third of the multiplicand twice. 
Thus, 12X1=8. Hence, 

2 1 O* Multiplying by a fraction is taking a certain portion 
of the multiplicand as many times, as there are like portions of a 
unit in the multiplier. 

Obs. If the multiplier is a unit or 1, the product is eqruat to the multiplicand ^ 
if the multiplier is greater than a unit, the product is greater than the multi- 
plicand ; (Art. 82 ;) and if the multiplier is less than a unit, the product is 
less than the multiplicand. 

CASE I. 
211* To rmiltiply a fraction and a whole number together. 

Ex. 1. If 1 man drinks -| of a barrel of cider in a month, how 
much will 5 men drink in the same time ? 

Analysis. — Since 1 man drinks -f of a barrel, 5 men will drink 
5 times as much ; and 5 times 2 thirds are 10 thirds ; that is, 
f X5=Y> or 3i. (Art. 196.) Ans. 3i barrels. 

Ex. 2. If a pound of tea costs -| of a dollar, how much will 
i pounds cost ? 

Solution. — 1X4=-^; and -^^=24-, or 2i dolls. Ans. 

Or, since dividing the denominator of a fraction by any num 
bei . multiplies the value of the fraction by that number, (Art. 180,) 

GuBST.— 209. What Is meant by ninltiplying by a whole number? 210. What Is meant 
tj multiplyini; by a fraction ? Obs. If the multiplier is a unit or 1, what Is the product 
M|ual to 1 When the maltiplicr is greater than 1, how is the product, compared with th« 
nultiplicand ? When less, how ? 
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if we divide the denominator 8 by 4, the fraction will become f , 
which is equal to 2-J^, the same as before. Hence, 

212* To multiply a fraction by a whole number. 

Multiply the numerator of the fraction hy the whole nurnbeTf 
and write the product over the deviominator. 

Or, divide the denominator hy the whole number, when this can 
be done without a remainder. (Art. 189.) 

Qbs. 1. A fraction is multiplied into a number equal to its denominator by 
tanceling the denominator. (Ax. 9.) Thus 4-X7=4. 

2. On the same principle, a fraction is multiplied into any factor m its de^ 
nominator^ by canceling that factor. (Art. 189.) Thus, -j^x3=-§-. 

3. Since multiplication is the repeated addition of a number or quantity to 
itself^ (Art. 80,) the student sometimes finds it difficult to account for the fact 
that the product of a number or quantity by a proper fraction, is always less 
than the number multiplied. This difficulty will at once be removed by re- 
flecting that mvUiplying by v^frajction is taking or repealing a certain portion 
of the multiplicand as many times, as there are like portions of a nnil in tho 
multiplier. (Art. 210.) 

EXAMPLES. 

3. Multiply -H by 15. Am. W, or 10^. 

4. Multiply i^ by 8. 9. Multiply ^ by 165. 

5. Multiply f^ by 80. 10. Multiply Hf by 100. 

6. Multiply if- by 27. 11. Multiply ij^ by 530. 

7. Multiply -Hi by 45. 12. Multiply |f by 1000. 

8. Multiply -H by 100. 13. Multiply -Hi by 881. 
14. Multiply 12-f by 8. 

Operation, 

12-J 8 times ■} are ■V*-> which are equal to 5 and \. 

8 Set down the \. 8 times 12 are 96, and 5 (which 

Am, lOli. arose from the fraction) make 101. Hence, 

213* To multiply a mixed number by a whole one. 
Multiply the frajcti(mal part and the whole number' separately 
and unite the products. 

QuKST. — 212. How multiply a fraction by a whole number 1 Oha How is a fhirtion 
■mltipUed by a number equal to its denominator ? How by any factot In its denominator 1 
. RofW is a miaied number multiplied by a whole one 1 
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15. Multiply 45i by 10. Ans. 451-f. 

16. Multiply 81^ by 9. 19. Multiply 12li by 36. 

17. Multiply 31 +i by 20. 20. Multiply 48 A by 47. 

18. Multiply 148-H by 26 21. Multiply 250t2^ by 60. 

214* Multiplying by a, fraction, we have seen, is taking a 
certain portion of the multiplicand as many times, as there are 
like portions of a unit in the multiplier. Hence, 

To multiply by -J- : Divide the multiplicand hy 2. 

To multiply by -J : Divide the multiplicand hy 3. 

To.multiply by -Jr : Divide the multiplicand hy 4, <fec. 

To multiply by f : Divide hy 3, and multiply the quotient hy 2. 

To multiply by -f- : Divide hy 4, and multiply the quotient hy 3. 

215* Hence, to multiply a whole number by a fraction. 

Divide the multiplicand hy the denominator, and multiply the 
quotient hy the numerator. 

Or, multiply the given number hy the numerator, and divide thA 
product hy the denominator, 

Obs. 1. When the given number cannot be divided by the denominator 
without a remainder, the latter method is generally preferred. 

2. Since the product of any two numbers is the same, whichever is taken 
for the multiplier, (Art 83,) the fraction may be taken for the multiplicand, 
and the whole number for the multiplier, when it is more convenient. 

22. If 1 ton of hay costs 21 dollars, how much will -f of a ton 

cost? 

Operation, 

Analysis, — Since 1 ton costs 21 dollars, -J of 4)21 

a ton will cost -J as much. Now, 1 fourth of 21 5-}- 

is -V> ^^^ i of 21 is 3 times as much; but 3 

T-X3=^Tr-=-j, or 16f dollars. Ans, 16f dolk. 

23. Multiply 136 by i. Ans, 46 i. 

24. Multiply 432 by j. 26. Multiply 360 by f 
26. Multiply 636 by -J-. 27. Multiply 580 by f. 

QvKBT.—2l5. How Is a whole number mnltipUed ly a fVactioD I 216. How find a fta» 
tkmaJ ptiTt of a, Bomber 1 
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28. Multiply 672 by f . 31. Multiply 660 by A- 

29. Multiply 710 by f. 32. Multiply 840 by if. 

30. Multiply 765 by 4i. 33. Multiply 975 by it*. 

216* Since multiplying by a fraction is taking a certain por- 
tion of the multiplicand as many times, as there are like portions 
of a unit in the multiplier, it is plain, that the process of finding 
a fractional part of a number, is simply multiplying the number 
by the given fraction, and is there/ore performed by the same rule* 

Thus, -f of 12 dollars is the same as the product of 12 dollars, 
multiplied by |; and 12Xi=8 dollars. 

Obs. The process of finding a fractional part of a number, is often a source 
of confusion and perplexity to the learner. The difficulty arises from the 
erroneous impression that finding a.fractumal part^ impUes that the given num- 
ber must be divided by the fraction^ instead of being nvuUiplied by it. 

34. What is -ft of 457 ? Ans. 266-fy, 

35. What is U of 16^45 ? 38. What is -iff of 5268 ? 

36. What is ft of 25000 ? 39. What is -ff f of 45260 ? 

37. What is -^ of 4261 ? 40. What is tWjt of 452120 *: 

41. Multiply 64 by 5^. 

Operation, 

2)64 We first multiply 64 by 5, then by i, and the 

5jt sum of the products is 352. But multiplying by 

320 -J is taking one half of the multiplicand OTice, 

82 (Arts. 82, 214.) Hence, 
Ans. 352. 

217* To multiply a whole by a mixed number. 

Multiply first by the integer, then by the fraction, and add th$ 
products together, (Art. 214.) 

42. Multiply 83 by 7+. Ans, 597f. 

43. Multiply 45 by 8+. 47. Multiply 225 by 30^. 

44. M iltipfy 7.2 by 10^. 48. Multiply 342 by 20^. 
46. Multiply 93 by 12^. 49. Multiply 432 by 35i. 
46. Multiply 184 by 18^. 50. Multiply 685 by 42^. 

diTBST. — 217. How it a whole number mnltipHed by a mixed nxuabecl 



4 
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51 Multiply 125 by 10^- 56. Multiply 457 by 12fi. 

52. Multiply 26 by lO^f 57. Multiply 107 by 47-H. 

53. Multiply 256 by 11^, 58. Multiply 510 by 85^^. 

54. Multiply 196 by 41ii. 59. Multiply 834 by 89tV. 

55. Multiply 341 by 301^^. 60. Multiply 963 by 96-H. 

CASE II. 

318* To multiple/ a fraction by a fractixm. 
£x 1. A man bought f of a bushel of wheat, at J of a doUaf 
per bushel : how much did he pay for it ? 

Analysis.^^moQ 1 bushel costs | of a dollar, -J- of a bushel 
must cost i of I, which is A of a dollar ; for, multiplying the 
denominator, divides the value of the fraction. (Art. 188.) Now, 
if ^ of a bushel costs -^ of a dollar, ^ of a bushel will cost 4 times 
as much ; and 4 times -f^ are f^, or t% dolls. (Art. 195.) 

Arts. Jj of a dollar. 

Or, we may reason thus : since 1 bushel costs i of a dollar, 
f of a bushel must cost f of | of a dollar. Now f of i is a com- 
pound fraction, whose value is found by multiplying the numera- 
tors together for a new numerator, and the denominators for a 
new denominator. (Art. 198.) 

Solution, — fXf =-H, or -^ dollars, Ans, Hence, 

219* To multiply a fraction by a fraction. 

Multiply the numerators together for a new numerator, and the 
denominators together for a new denominator. 

Obs. 1. It will be seen that the process of multipljdng one fraction by aii- 
other, is precisely the same as that of reducing compound fractions to simple 
ones. (Art. 198.) 

2. The reason of this rule may be thus explained. Multiplying by a fractioa 
is taking a certain part of the multiplicand as many times, as there are lihft 
pLrts of a unit in the multiplier. (Art. 210.) Now multiplying the denomina- 
tor of the multiplicand by the denominator of the multiplier, gives the v&lue 
cf only on£ of the parts denoted by the given multiplier; (Art. 188;) we there- 
fore multiply this new product by the numerator of the multiplier, to find th« 
number of parts denoted by the given multiplier. (Art. 186.) 

QnEST.— 219. How is a fraction multiplied by a firaction 1 Oba. To what is the 
of multiplying ono fraction bv another similnjrl 
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2. Multiply -f by -J. Ans, -ff=i, 

3. Multiply f by fo. 6. Multiply fj by ^-J. 

4. Multiply ii by ^. 7. Multiply ff by if. 

5. Multiply if by U- 8. Multiply |f by iU. 
9. What is the product of f into f into -H into -J^ into i ? 

10. What cost 6f yards of cloth, at 4^ dollars per yard ? 

Analysis.^-A^ dollars=f, and 6-f yards=-^. (Art. 197.) Now 
tX-V=^^, OT 80. (Art. 196.) Ans. 80 dollars. Hence, 

220* When the multiplier and multiplicand are both mt^ed 
numbers, they should be reduced to improper fractions, and then 
be multiplied according to the rule above. 

Obs. Mixed numbeis may also be multiplied together, wWumtred/ucing them 
to improper fractions. 

Take, for instance, the last example. We first multiply by 4, Operation, 

the whole number. Thus, 4 times -| are -|, equal to 2 and -| ; 6} 

set down the |, and carry the 2. Next, 4 times 6 are 24, and 4i 

2 to darry are 26. We then multiply by J, the fractional part. 20} 

Thus, i of 6 is 3 ; and J of 2 thirds is \. The sum of the two 3i 

partial products is 30 dollars, the same as before. 30 dolls. 

11. Multiply 6f by 2if. 23. Multiply 246-,V by fj-. 

12. Multiply St^t by 6-?! 24. Multiply 91f| by -f off 

13. Multiply 131 by IH- 25. Multiply 1475 by i of 21. 

14. Multiply 15f by 20f. 26. Multiply 34+ by i of 68. 

15. Multiply 301- by 44-gV. 27. Multiply 800 by | of 1000. 

16. Multiply 63|i by 60f. 28. Multiply i of 75 by -f of 28. 

17. Multiply 17 A by 25i+. 29. Multiply 2i by -f of f of 85. 

18. Multiply 47f^ by l7ii. 30. Multiply f of 2i by f of 61. 

19. Multiply 61t25- by 32|+. 31. Multiply f of 10^ by -f of 8+. 

20. Multiply 7114- by 45-6^. 32. Multiply -f of 16i by f cf 9+. 
^ 21. Multiply 83-A by 61^i. 33. Multiply lofi^a- of 20 by 25 i. 
' 22. Multiply 96ff by 72ft-. 34. Multiply if^ of 65+ by 46+. 

36. What cost 125+ bbls. of flour, at 7f dollars per barrel? 

36. What cost 2 5 Of acres of land, at 25+ dollars per acre ? 

37. If a man travels 40|- miles per day, how far will he travel 
in 135+ days ? 

^ ^ ■« ■! ■ — ■■■-■»■■■ !■■■- ■■■ ■ I !■ ■! ■ ■■■■ — .. — ■- i^ M i ■^■^ ■ I I I I ■ ■' ■ ■■ — ^^^» ■■— — — — ^ 

Qv BST.— '230. When the multiplier and mnltiplicancl are mixed num>ers, how proceed 
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CONTRACTIONS IN MULTIPLICATION OF FRACTIONS. 

Ex. 1. Multiply "f by "t and i^ and -i and -J. 

Ojperation, Since the factors 3, 5 and 8 vo 

i $ $ 17 7 common to the numerators and denom- 
^'^^ 11 $ 2"~22 inators, we may cancel them; (Art. 

191 ;) and then multiply the remain- 
ing factors together, as in reduction of compound fractions to sim- 
ple ones. (Art. 199.) Hence, 

221* To multiply fractions by Cancelation. 

Cancel all the factors common both to the numerctors and de* 
nominators; then multiply together the fojctors remaining in the 
numerators for a new numerator, and those remaining in the dc" 
notninators for a new denominator, as in reduction of compound 
fractions, (Art. 199.) 

Obs. 1. The reason of this process may be seen from the fact that the prodact 
of the numerators is divided by the saTne numbers as that of Ihe denominators, 
and therefore the value of the answer is not altered, (Art. 191.) 

2. Care must be taken that the factors canceled in the «aumerators are ex* 
actly equal to those canceled in the denominators. 

2. Multiply -f by f and f . Ans, f, 

3. Multiply f by -I into f. 7. Multiply f of f by +f . 

4. Multiply f by iV into f . 8. Multiply ft- by f f of t^. 
6. Multiply f by i into -f. 9. Multiply 1^ of 4 by -^, 
6. Multiply 1 by f of f . 10. Multiply 3^ by +| of 8. 

11. Multiply i by "I and f andf and f. 

12. Multiply i by f and -^ and ^ and -ff. 

13. Multiply i-f by ^ and ff and -ft^ and -ft . 

14. Multiply t"j into |-| into f into -f into -^ into f . 
16. Multiply -ftf into ff into ^ into ff into \ into -H. 

16. Multiply ^ into -f\ into -f into -^ into |> into f. - 

17. What must a man pay for 3-J barrels of flour, when flcor if 
worth 6 dollars a barrel ? 



Quest.— 321. How are fractions multiplied by cancelation ? Oha. How does it appeaj 
that this process will give the true answer 1 What is necessary to be observei with !•• 
gtud to canceling fyicton 1 
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Analysis. — .3i bbls. is -J^ of 10 Operation, 

bbls. ; now since 1 bbl. costs 6 dolls. 6 price of 1 bbL 

dollars, 10 bbls. will cost 10 times 10 

as much, or 60 dollars. But we 3)60 " of 10 bbls. 

wished to find the cost of only 3-J- dolls. 20 " of 3^ bbls. 
barrels, which is -J of 10 bbls. 

Therefore if we take ^ of the cost of 10 bbls., it will of course 
be the price of ^^ bbls. 

Proof.— 6 dolls. X3i= 20 dolls., the same as before. 

Note. — In like manner, when the multiplier is 33^, 333|, &c., if wemiiltip^ 
by 100, 1000, &c., \ of the product will be the answer. Hence, 

222* To multiply a whole number by 3i, 33i, 333i, <fec. 

Annex as many ciphers to the multiplicand as there are 3s in th$ 
integral part of the multiplier ; then take \ of the number thus 
produced, and the result will he ths answer required, 

Qbs. 1. The reason of this contraction is evident from the principle that an- 
nexing a cipher to a number multiplies it by 10, annexing two ciphers multi- 
plies it by 100, &c. (Art. 98.) But 3i is i of 10 j 33* w i of 100, &c. ; there- 
fore annexing as many ciphers to the multiplicand, as there are 3s in the in- 
tegral part of the multiplier, gives a product 3 times too large ; consequently 
\ of this product must be the Vrue answer, 

2. When the multiplicand b a mixed number, and the multiplier is 3|, 33i 
&c., it is evident we may multiply by 10, 100, &c., as the case may be, and ^ 
of the number thus produced will be the answer required. 

18. Multiply 158 by 33^. Ans, 5266-J. 

19. Multiply 148 by 3+. 22. Multiply 297 by 333^. 

20. Multiply 256 by 33i. 23. Multiply 561^ by 3+. 

21. Multiply 1728 by 33+. 24. Multiply 426f by 33+. 

223* To multiply a whole number by 6|, 66f , 666|, <fec. 

Annex as many ciphers to the multiplicand as there are 6s in the 

integral part of the multiplier ; then take ^ of the number thus 

produced, and the result will be the answer required, 

Obs. The reason of this contraction is manifest from the fact that 6} is I of 
10, 66| oflOO, &c. 

25. What will 6f tons of iron cost, at 75 dollars per ton ? 

— ■^— — 

(luBST.~333. How may a whole number b^e multiplied by 3|, 33|, Am.? SSft Hem 
may a whoJ > nmnher be multiplied by 6], 66|, &c 
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Analysis, -6"} tons is -J of 10 Opetation. 

tons. Now if 1 ton costs 15 dol- dolls. 75, price of 1 ton 

lars, 10 tons will cost 10 times as 10 

much, or 750 dollars ; and i of 3)760 " of 10 tons. 

750 dollars, {6i=i of 10,) are 260 

600 dollars, whi :h is the answer 2 

r quired. dolls. 600, " ofC-ftons 

Proof. — 76 dolls. X6f= 500 dolls., the same as above. 

26. Multiply 320 by 6f 28. Multiply 837 by 6-f. 

27. Multiply 277 by 661. 29. Multiply 646 by 6661. 

30. What will 12^ acres of land cost, at 46 dollars per acre ^ 

Analysis. — 12-^ acres is i of 100 Operation, 

<»eres ; now since 1 acre costs 46 dol- dolls. 46, price of 1 A. 

lars, 100 acres will cost 100 times as 100 

much, or 4600 dollars. But we wished 8)4600 " 100 A. 

to find the cost of only 12^ acres, which dolls. 676 " 12 A 
is "i^ of 100 acres. Therefore -^ of the 

cost of 100 acres, will obviously be the cost of 12^ acres. 

Proof. — 46 dolls. X 12^=575 dolls., the same as before. 

Note. In like manner, if the multiplier is 37i, 62i, or 87i, we may m^iltipiy 
by 100, wid I, f, or i of the product will be the answer. Hence, 

224 To multiply a whole number by 12i, 37i, 62-J-, or 87^. 

Annex iwo ciphers to the multiplicand, then take -J-, f , -f, or -f, 
of the number thus produced, as the case rrvay he, and the result 
will he the answer required, 

Obs. The re€k^on of this contraction may be seen from the fact that 13| is I, 
37^ is I, 62| is f , and 87^ is { of 100. 

31. Multiply 276*by 37^. Ans, 10312^. 

32. Multiply 381 by 12^. 34. Multiply 643 by 62+. 

33. Multiply 426 by 37i. 35. Multiply 748 by 87+. 

225* To multiply a whole number by 1|, 16|, 1661, &c. 

Annex as many ciphers to the multiplicand as there are integral 
figures in the multiplier, then ^ of the numher thus produced wUl 
ie tAe*prodv4:t required. 
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Qbs. The reason of this contraction is evident from the fact that 1} is -f 
of 10 J I6i is I of 100; 166} is ^ of 1000, &.c 

36. What will 16 -f bales of Swiss muslin cost, at 735 dollars 
per bale ? 

Solution, — ^Annexing two ciphers to 735 dolls., it becomes 
73600 dolls. ; and 73500-7-6=12250 dolls. Aiis. 

87. Multiply 767 by If. 39 Multiply 489 by 16^. 

38. Multiply 245 by 16-|. 40. Multiply 563 by 1661 

Note. — Specific rules might be added for multiplying by 1-J-, ll-J^, 111-}, B\, 

83|, 833|, 6\j &>c.f but they will naturally be suggested totheinquisitiYe mind 
firom tlie contractions already given. 
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CASE I. 

226* Dividing a fraction hy a whole number, 

Ex. 1. If 4 yards of calico cost f of a dollar, what will 1 yard 
cost? 

Analysis. — 1 is 1 fourth of 4 ; therefore 1 yard will cost 1 
fourth part as much as 4 yards. And 1 fourth of 8 ninths of a 
dollar, is 2 ninths. Ans. -f of a dollar. 

Operation, We diyide the numerator of the fraction by 

f-T-4=-J Ans. 4, and the quotient 2, placed over the donomi« 

nator, forms the answer required. 

2. If 6 bushels of apples cost -fj- of a dollar,,what will 1 bushel 
cost? 

Operation, Since we cannot divi ie the numer 

11^5— _ii— or — A71S ^^^^ ^^ *^® divisor 5, without a re- 
12 • 12X5' 60 mainder, we multiply the denoraina' 

tor by it, which, in effect, divides the fraction. (Art. 188.) 

Proot. — H dolls.X5=-H dolls., the same as above. Hence, 
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227* To divide a fraction by a whole number. 

Divide the numerator by the whole number, when it ran he dona 
without a remainder ; but when this cannot be done, multiply the 
denominator by the whole numJber, 

3. What is the quotient of ii divided by 5 ? 

First Method, Second Method. 

15 , 3^ 15 , ^ 15 15 £ 

20'^^~"20 ^^' 20"^^— 20X5""I00» ^^ 90 ^^*** 

4. Divide if by 9. 7. Divide fj- by 12. 
6. Divide ft by 7. 8. Divide W by 26. 
6. Divide ff by 16. 9. Divide W by 29. 

CASE II. 
228* Dividing a fraction by a fraction, 

10. At -^ of a dollar a basket, how many baskets of peaches 
can you buy for f of a dollar ? 

Analysis, — Since i of a dollar will buy 1 basket, f of a dollar 
will buy as many baskets as •}■ is contained times in f ; and i is 
contained in f , 4 times. Ans, 4 baskets. 

11. At -f of a dollar per yard, how many yards of cloth can be 
bought for -J of a dollar ? 

Obs. 1. Retisoning as before, { of a dollar will buy as many yards, as | of 
a dollar is contained in {. But since the fractions have different denomina- 
tors, it is plain we cannot divide one numerator by the other, as we did in tho 
last example. This difficulty may be remedied by reducing the fractions to a 
common denominator. (Art. 200.) 

First Operation, 
•} and -f reduced fo a common denominator, become H and H» 
(Art. 200.) Now U-^ii=U; and -H-=l-A-. ^ns, 1^ yards. 

Obs. 2. It will be perceived that no use is made of the unnmon denominator^ 
after it is obtained. If, therefore, we invert the divisor, and then multiply tht 
two fractions together, we shall have the same result as before. 

Second Operation, 
iXf (divisor inverted) =-fJ-> or l-ft- yards, the same as above. 

Qtt«8t.-~997. How is a fraction divided by a whole number ^ 
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229* Hence, to divide a fraction by a fraction. 

1. If the given fractions have a common denominator^ divide the 
numerator of the dividend hy the numerator of the divisor, 

II. When the fractions have not a common denominator, invert 
the divisor, and proceed as in multiplication of fractions, (Art. 219.) 

Obs. 1. When two fractions have a common denominator j it is plain one 
numerator can be divided by the other ^ as well as on£ whole number by an- 
tther; for, the parts of the two fractions are of the sam£ denomination. 

2. When the fractions do not have a common denominator, the reason that 
kiTerting the divisor and proceeding as in multiplication, will produce the Prue 
mnswer, is because this process, in effect, reduces the two fractions to a comr 
mon denominaior^ and then the numerator of the dividend is divided by the 
numerator of the divisor. Thus, reducing the two fractions to a common de- 
nominator, we multiply the numerator of the dividend by the denominator of 
the divisor, and the numerator of the divisor by the denominator of the divi- 
3end ; (Art. 200 ;) and, then divitling the former product by the latter^ we have 
the sam^ comMnation of the same numbers as in the rule above, which will con- 
sequently produce the same resvM. 

We do not multiply the two denominators together for a common denomina- 
tor ; for, in dividing, no use is made of a common denominator when found, 
therefore it is unnecessary to obtain it. (Art. 228. Obs. 2.) 

The object of inverting the divisor is simply for conve7iience in multiplying. 

3. Compound Jradions occurring in the divisor or dividend, must be re- 
duced to simple ones, and mixed n/iimbers to improper fractions. 

^ 

230* The principle of dividing a fraction by a fraction may 
also be illustrated in the following manner. Thus, in the last 
example, 

Dividing the dividend f by 2, the quo- Operation, 

tient is -ft-. (Art. 188.) But it is required ■}-i-2=TV 

to divide it by 1 third of two ; consequently -ft-x 3=ff 
the -ft- is 3 times too small for the true And -f-J-=l-ft- Ant, 
quotient; therefore multiplying -ft by 3, 
will give the quotient required; and -ftx3==-H> or 1-ft. 

Note. — By examination the learner will perceive that this process is precisely 

Q.UKST. — 229. How is one fraction divided by another when they have a common de- 
nominator 1 How, when they have not common denominators ? Obs. When the fractiona 
have a common denominator, how does it appear that dividing any numerator i)y the other 
will give the true answer ? When the fractions have not a common denominator, how 
does it appear that inverting the divisor and proceeding as in multiplication will give the 
true answer 1 What is the object of inverting the divisor % How proceed when the diviaof 
er dividend are compound fractions or mixed numbers 1 
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the same in effect as the preceding; for, in both cases the denominator of ihit 
dividend is multiplied by the numerator of the divisor, and the numerator of 
the dividend, by the denominator of the divisor. . 

12. Divide f of -f by 2^. Jns. if, or iSr. 

13. Divide 8f by 3i. Ans, ff, or 2ii-. 

14. Divide tf by ff. 16. Divide 55i by 16^. 

15. Divide ff by if . 17. Divide 46-| by 68f 

231* The process of dividing fractions may often be con- 
tracted by canceling equal factors in the divisor and dividend; 
(Art. 146 ;) or, after the divisor is inverted, by canceling factors 
which are common to the numerators and denominators. (Art. 191.) 

18. Divide i of 4^ of tV by i of f of }, 

Operation. For convenience we arrange the numera- 

tors, (which answer to dividends,) on the 
right of a perpendicular line, and the de- 
nominators, (which answer to divisors,) on 
the left ; then canceling the factors, 2, 3, 4, 
and 7, which are common to both sides, 
(Art. 151,) we multiply the remaining fac- 
tors in the numerators together, and those 
remaining in the denominators, as in the 



232* To divide fractions by Cancelation. 

Having inverted the divisor, cancel all the factors common both 
to the numerators and denx)min<itors, and the product of those re- 
maining on the right of the line placed over the product of those 
remaining on the left, will he the answer required. 

Obs. 1. Before arranging the terms of the divisor for cancelation, it is always 
necessary to invert them, or suppose them to be inverted. 

2. The reason of this contraction is evident from the prindple, that if the 
numerator and denominator of a fraction are both divided by the same 'mfribfTf 
the value of the fraction is not altered. (Arts. 148, 191.) 

19. Divide 18f by 6-f. Answer 3. 

dt EST.— 232. How divide fractions by cancelation? How arrange the terms of fhs 
fElven fractions ? Obs. What must be done to the divisor before arranging its terms t How 
does it appear that this contraction will give the trae answer 1 
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20. Divide f of f by f of Tfir. 23. Divide f of If by f of f . 

21. Divide f of H by 6^. 24. Divide -f of f of f by f 

22. Divide 16f by ifib: of f . 25. Divide H of 7 by -H of 42. 

26. Divide fi of -fi of T^ of +i by 1^ of iJ of f of 6. 

CASE III. 

23 3* Dividing a whole number by a fraction, 

27. How many pounds of tea, at f of a dollar a pound, tan b« 
■wught for 16 dollars ? 

Analysis, — Since f of a dollar will buy 1 pound, 15 dollars will 
buy as many pounds as f is contained times in 15. Reducing the 
dividend 15, to the form of a fraction, it becomes ^ ; (Art. 197. 
Obs. 1 ;) then inverting the divisor and proceeding as before, we 
have -V-Xi=V^, or 20. Ans, 20 pounds. 

Or, we may reason thus : -}■ is contained in 15, as many times 
as there are fourths in 15, viz: 60 times. But 3 fourths will be 
contained in 15, only a third as many times as 1 fourth, and 
60—3=20, the same result as before. Hence, 

234* To divide a whole number by a fraction. 

Reduce the whole number to the f(yrm of a fraction, (Art. 197. 
Obs. 1,) and then proceed according to the rule for dividing a 
fraction by a fraction, (Art. 229.) 

Or, multiply the whole number by the denominator, and divide 
the product by the numerator, 

Obs. 1. When the divisor is a mixed number, it must be reduced to an im- 
proper fraction ; then proceed as above. 

Or, reducing the dividend to a fraction having the saTne derwrnijiaior ^ (Art. 
197. Obs. 2,) we may divide one numerator by the othpr. (Art. 229. I.) 

2. If the divisor is a v/mi or 1, the quotient is eqiiaX to the dividend ; if the 
divisor is greater than a unit, the quotient is less than the dividend ; and if the 
divisor is less than a unit, the quotient is greater than the dividend. 

28. How much cloth, at 3^ dollars per yard, can you buy for 
28 dollars ? . 

QuxsT. — S34 How is a whole number divided by a fraction ? Obs. How by a niijced 
«nmb«r 1 
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Operation, Since the divisor is a mixed number, 

3-J)28 we reduce it to halves ; we also reduce 

2 2 the dividend to the same denominator ; 

7) 66 halves. (Art. 197. Obs. 2 ;) then divide one nu- 

Ans. 8 yards. merator by the other. (Art. 229. I.) 

29. Divide lb by i. 32. Divide 145 by 12^. 

30, Divide 96 by |. 33. Divide 237 by 25^. 
81, Divide 120 by 10^. 34. Divide 425 by 31i. 

CONTRACTIONS IN DIVISION OF FRACTIONS. 

235. When the divisor is 3+, 33i, 333i, &c. 

Multiply the dividend hy 3, divide tlw product ly 10, 100, or 
1000, 05 the case may he, and the result tvill he the true quotient, 
(Art. 131.) 

Obs. The reason of thig contraction will be understood from the principle, 
that if the divisor and dividend are both multiplied by the same number, the 
quotient will not be aUered, (Art. 14G.) Thus 3^X3=10; 33^X3=100; 
333JX3=1000, &c. 

35. At 3-J^ dollars per yard, how many yards of cloth can be 
bought for 561 dollars? 

Operation. We first multiply the dividend by 3, 

doUs. 561 then divide the product by 10; for, mul- 

3 tiplying the divisor 3^ by 3, it becomes 10. 

I|0)168l3 (Art. 146.) 



Ans. 168-ft yds. 

36. Divide 687 by 33^. Ans, 20VW. 

37. Divide 453 by 33^, 38. Divide 2783 by 333+. 

236. When the divisor is l-f, 16|, 166f, &c. 

Multiply the^ dividend hy 6, and divide the product hy 10, 100, 
m 1000, as the case m>ay he, 

Obs. This contraction also depends upon the principle, that if the divifor 
and dividend are both multiplied by the sam'e number, the quotient will ndt Im 
altered. (Art. 146.) Thus, 1|X6=10; 16|X6=100; 166§X6=1000, &c. 
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39. What is the quotient of 725 divided by 16| ? 
Soluti(m.—125XQ=^^50; and 4350-rl00=?43i Ans. 

40. Divide 367 by l-f. 42. Divide 849 by iGf. 

41. Divide 607 by 16|. 43, Divide 1124 by 166|. 

23T. When the divisor is li, 11+, 11 If, &c. 
Multiply the dividend by 9, and divide the product hy 10, 100, 
•r 1000, cbs the case may he, 

Obs. This contraction depends upon the same principle as the preceding 
Thus,l-}X9=10; 14x9=100 j 111|X9=1000, &c 

44. Divide 687 by 11+. 

5oZf«ii<w.— 687X9=5283, and 6283-rl00=62T^ Ans. 

46. Divide 861 by 1+. Ans. 774t^. 

46. Divide 4263 by 11+. 47. Divide 6037 by 111+. 

Hote. — Other methods of contraction might be added, but they will naturally 
suggest themselves to the student, as he becomes familiar with the principles 
of fractions. 

23 8* From the definition of complex fractions, and the man- 
ner of expressing them, it will be seen that they arise from di- 
vision of fractions. (Art. 183.) Thus, the complex fraction yr, is 

the same as |^-i-f ; for, the numerator, 4+=|^, and the denomina- 
tor li=f ; but the numerator of a fraction is a dividend, and the 
denominator a divisor. (Art. 184.) Now, •jH-f=-f8-. which is a 
simple fraction. Hence, 

239* To reduce a complex fraction to a simple one. 
Consider the denominator as a divisor, and proceed as in dims - 
ion of fractions, (Arts. 229, 232.) 

Obs. The reason of this rule is evident from the fact that the denomtnatof 
of a fraction denotes a divisor , and the Tvwmjerator, a dififidend; (Art. 184; 
Aence the process required, is simply performing the dimrioii which is ex- 
pressed by the given fraction. 

Quest— 238 F"om what do com^dez fractions arise 1 S39. How rodac^ them lo sli» 
pie fractions 1 

T.H. 7 



140 COMPLEX [Segt. VIL 

44 
48, Reduce ~ to a simple fraction. 

H 
Solution.— Ai=^, and 1i=^. (Art. 197.) 
Now ^-z- Y=¥- X isV> or if Ans. 

Reduce the following complex fractions to simple ones : 

8 5i 

49. Reduce— r. 63. Reduce -«-. 

3t Tt 

60* Reduce-;^. 64. Reduce r-^* 

61. Reduce rr. 66. Reduce vr. 

62, Reduce r^. 66. Reduce ^i. 

« 6 ft 

240* To multiply complex fractions together. 

First reduce the complex fractions to simple ones ; (Art. S 39 ;) 
then arrange the terms, and cancel the com/mon factors, as in muU 
tipUcation of simple fractions. (Art. 219.) 

Obs. The terms of the complex fractions may be arranged for reducing them 
to simple ones, and for multiplication at the same time. 

57. Multiply I by ^. 

Operation, The numerator 3^=^. (Art. 19*7.) Place 

f t the 7 on the right hand and 2 on the left of 

1% 5 the perpendicular line. The denominator 2| 

jf X^ =-^, which must be inverted ; (Art. 239 ;) 

9 ^ * i.e. place the 12 on the right and the ^5 on 

9|5=:A ^Yts^ the left of the line, If =-V» aJt^d 4-J-=f, both 

of w\.ich must be arranged in the same man- 
ner as the terms of the multiplicand. Now, canceling the com- 
mon factors, we divide the product of those remaining on the right 
of the line by the product of those on the left, and the answer 
is \. (Art. 219.) 

QuBST.— S40. How ar« complex ftactions mnltiplied togetber 1 241. How is one 
piex ttacti(m dividod by another 1 
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58. Multiply g by ^. 60. Multiply | by | into A 

69. Multiply ^ by ^. 61. Multiply J by ?| into ^. 

241* To divide one complof fraction by another. 

Jieduce the complex fractions to simple ones, then proceed as in 
division of simple frojctions, (Arts. 229, 239.) 

62. Divide ^ by 1 . 

_,. 4i94 36 ,il4 4, 
5o;«fto«.-^=-Xg=jg, and j^=-X-7=^. (Art. 239.) 

„ 36 4 36 21 756 
^°'^'l8^21=r8XT=T2=l^- ^"*- 

Or, since the given dividend =- — - and the divisor = — =; 

2X9 3 X • 

9X4 3 X Y 

*^®^ TTCTTi X TT— : =the answer. , (Art. 231 ,) 
zxy A X4 ^ ' 

-R * /A^ ooo^ ^X4 3X'7 0X4X3X'7 21 ,^, ^ 

But, (Art. 232,) - — -y^- — : = r — r ::= — , or 104- Am 

'V '/ 2X9^^1X4 2X0X1X4 2' ^ 

es. Divide I by t 64. Divide ~ by ?|. 

\ \ 4i -^ 2i 



APPLICATION OF FRACTIONS. 

242* Ex. 1. A merchant bought 15-J yards of domestic flan- 
nel of one customer, 19-}- of another, 12i of another, and 41^ of 
another : how many yards did he buy of all ? 

2. A grocer sold 16-}- lbs. of sugar to one customer, 112^^ to 
another, and 33-J- to another : how many pounds did he sell ? 

3. A clerk spent 26^ dollars for a coat, 9f dollars for pants, 
6^ dollars for a vest, 5-J- dollars for a Eat, and 6-J- dollars for a 
pair of boots : how much did his suit cost him ? 

4. A man having bought a bill of goods amounting to 85-ft- dol- 
lars, handed the clerk a bank note of 100 dollars : how much 
change ought he * d receive back ? 
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5. A lady went a shopping with 136}- dollars in her purse* 
she paid 17-i^ dollars for silk, 3f dollars for trimmings, 3 7^ dol- 
lars for a shawl, and 14f dollars foi a muff: how much money 
had she left ? 

6. A man having 1563-fr dollars, spent 366f dollars, and lost 
562-jt dollars : how much had h«r left ? 

7. What will 563 sLeep cost, at 2^ dollars per head ? 

8. What cost 748 barrels of flour, at 7^ dollars per barrel ? 

9. What cost 378f yards of cloth, at 4 dollars per yard ? 

10. What cost.ll21-ft- lbs, of tea, at 6 shillings per pound? 

11. What cost 430 gallons of oil, at l-J dollar per gallon? 

12. What cost ff of an acre of land, at 150 dollars per acre ? 

13. A man worth 25000 dollars, lost ff of it by fire : what 
was the amount of his loss ? 

14. A garrison had 856485 pounds of flour ; after being block- 
aded 60 days, it was found that jtsf of it were consumed : how 
many pounds of flour were left ? 

15. At Hi dollars per ton, what cost 103-}- tons of hay? 

16. How many bushels of com will 116f acres produce, at 31-J 
bushels per acre ? 

17. What cost 61 5i tons of iron, at 45f dollars per ton ? 

18. If a ship sails 140^^. miles per day, how far will she sail 
in 49i days? 

19. If a Railroad car should run 41-J^ miles per hour, how far 
would it go in 12 days, running 10^ hours per day ? 

20. A young man having a patrimony of 12234 dollars, spent 
y of it in dissipation : how much had he left ? 

21. At f of a dollar per yard, how many yards of satinet can 
be bought for 124 dollars? 

22. How many pounds of tea, at f of a dollar a pound can you 
buy for 131 dollars? 

28. How many gallons of molasses, at f of a dollar per gallon 
can you buy for 235 dollars ? 

24. At 8 pence a pound, how many pounds of sugar can ycu 
buy for 163^ pence? 

25. At 5^ pen. e a yard, how many yai'ds of lace can be bought 
for 279 pence ? 
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26. A dairy-man has 229i pounds of butter wliicli he wishes 
to pack in boxes containing 8-J- pounds each : how many boxes 
will it require ? 

27. A farmer wishes to put 884 bushels of apples into barrels, 
each containing 2^ bushels : how many barrels wiQ it require ? 

28. If 4| yards of cloth make a suit of clothes, how many suits 
will 141^ yards make? 

29. One rod contains 5^ yards : how many rods are there in 
210 yards? 

30. A merchant paid 204^ dollars for 67 yards of cloth : how 
much was that per yard ? 

31. A grocer sold 60 barrels of flour for 311^ dollars: what 
did he get per barrel ? 

32. A merchant wishes to lay out 667^ dollars for wheat, which 
is worth 1-|- of a dollar a bushel : how much can he buy ? 

33. At 18f cents a dozen, how many dozen of eggs can you 
buy for 87i cents ? 

34. A grocer sold le-J- poimds of coffee for 93f cents : how 
much was that a pound ? 

36. A shopkeeper sold 16i yards of satin for 163-ft^ shillings: 
how much was that per yard ? 

36- Bought 19 sacks of wool for 260f dollars: what was that 
per sack ? 

37. Paid 675f dollars for 96f yards of cloth : what was the 
cost per yard ? 

38. Paid 1565^ dollars for iron, valued at 37i dollars per ton; 
how many tons were bought ? 

39. Paid 1315f dollars for the transportation of 1286 barrels 
of pork : what was that per barrel ? 

40. Bought 375i pounds of indigo for 652f dollars : what was 
Uie cost per pound ? 

41. Paid 16l9i dollars for 476 kegs of lard: how much was 
that per keg ? 

42. If an army consumes 563-J pounds of meat per day, how 
long will 150000 pounds supply it ? 

43. The cost of making 25+ miles of Railroad was 866236+ dol- 
lars : what was the cost per mile ? 
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SECTION VIII. 

COMPOUND NUMBERS. 

Art. 243* Numbers which express things of tie same kind 
or denominatTiOn, are called Simple Numbers, Thu£> 3 oranges, 

7 books, 12 chairs, &c., are simple numbers. 

Numbers which express things of different hinds or denominor 
turns, as the divisions of mxmey, weight, and measure, are called 
CoMPOuinj Numbers. Thus, 15 shillings 6 pence; 10 bushels 

8 pecks, (fee, are compound numbers. 

Obs. The origin of Compound Numbers is ascribed to the wants and neces- 
sities of the eartier ages of the worid. Their divisions and subdivisions are 
generally irregular, and seem to have been suggested by the caprice, or the lim- 
ited business transactions of the nide ages of antiquity. It is much to be re- 
gretted, both on account of simplicity and their adaptation to scientific pur- 
poses, that their difierent denominations were not graduated according to the 
Imc of increase in the decimal notation. 

Not€. — Compound Numbers, by some authors, are called Denominate 
Numbers. 

FEDERAL MONEY. 

244* Federal Money is the currency of the United States. 
The denominations are. Eagles, Dollars, Dimes, Cents, and Mills. 



10 mills (m.) 


make 1 cent, 


marked ct. 


10 cents 


" 1 dime. 


« d. 


10 dimes 


" 1 doUar, 


« doU, or 


10 dollars 


" 1 eagle, 


" E, 



Obs. 1. Federal money was established by Congress, Aug. 8, 1786. It n 
based upon the principles of the decimal notation. The law of i7icrease o. 
radix, is the same as that of simple numbers, and it is confessedly one of the 
vnost simple and coTrqirehe^isive systems of currency in the civilized world. Pre- 
vious to its adoption, English or sterling money was the principal currency of 
the country. 

QuBgT.— 4M3. What are simple numbers 1 What are compound numbers ? 344. Wbe 
k Federal money 1 Recite the table. Oba. When and by whom was it established 1 
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2. The names of the coins or denominations less thaa a dollar, are signifi- 
cant of their value. The term diTne, is derived from the French disme, which 
signifies te7i ; the terms cent and miU^ are from the Latin centum and mille^ 
the former of which signifies a hundred, and the latter a thoTisand. Thus, 
10 dimes, 100 cents, or 1000 mills, make 1 dollar. 

3. The sign (S), which is prefixed to Federal money, is called the Dollar 
mark. It b said to be a contraction of " U. S.," the initials of United Slates^ 
which were originally prefixed to sums of money expressed in the Federal 
currency. At length the two letters were moulded or merged into a single char- 
acter by dropping the curve of the CT, and writing the iS over it. Thus, the 
•um of seventy-five dollar^i^hich was originally written " U. S. 75 dollars, ' 
is now written $75. 

24 5* The national coins of. the United States are of three 
kinds, viz : gold, silver, and copper. 

1. The golds coin are the eagle^ the double eagU^ half eagle^ 
quarter eagle, and gold dollar.* 

The eagle contains 258 grains of standard gold ; the half eagle 
and quarter eagle like proportions.f 

2. The silver coins are the dollar, half dollar, quarter dollar, 
the dime, half dime, and three-cent-piece. 

The dollar contains 412^ grains of standard silver; the others- 
hke proportions.! 

3. The copper coins are the cent, and half cent. 

The cent contains 168 grains of pure copper; the half cent, a 

like proportion.! Mills are not coined, 

Obs. The fineness of gold used for coin, jewelry, and other purposes, also 
the gold of commerte, is estimated by the number of parts of gold which it 
contains. Pure gold is commonly supposed to be divided into 24 equal parts, 
"•ailed carats. Hence, if it contains 10 parts of alloys or some baser metal, it is 
liaid to be 14 carats fine ; if 5 parts of alloy, 19 carats fine ; and when abso- 
lutely pure, it is 24 carats fine. 

246* The present standard for both gold and silver coin O; 

the United States, by Act of Congress, 1837, is 900 parts of pur« 

— — — ■ ^ — _^_______ 

Clr«8T.— 245 Of bow many kinds are the coins of the United States ? What are they 1 
What are the gold coins 1 The silver coins 1 The copper 1 Obs. How is the fineness of 
gold estimated 1 Into how many carats is pure gold supposed to be divided ? When it 
contains 10 parts of alloy, how fine is it said to be 1 5 parts of alloy 1 246. What Is the 
present standard for the gold an^ silver coin of tho United States 1 What is the alloy of 
|old coin 1 .What of silver coin 1 

* Added by Act of Congress, 1849. f AooonUng to Act of GongrsBs, 1837. 
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metal by weight to 100 parts of alloy. The alloy of gold com is 
composed of silver and copper, the silver not to exceed the cop- 
per in weight. The alloy of silver coin is pure copper. 

Note. — The original standard for the gold coin of the United States by Act 
of Congress, 1792, was 22 parts of pure gold to 2 parts of alloy; the alloy 
consisting of 1 part silver and 1 part copper. 

The anginal standard for the silver coin was 1489 parts of pure silyer to 179 
parts of alloy ; the alloy being of pure copper. 

The fa^fe by the same act contained 270 grains of 5to7kirtr</ gold. The dji- 
^.- contained 416 grains oi standard silver. Him cent contained 11 penny- 
weights, or 264 grains of pvAre copper. 

STERLING MONEY. 

247* English ot Staling Money is the national currency of 
Great Britain. 

4 farthings (jjr. otfar.) make 1 penny, jnarked d. 

12 pence " 1 shitting, " s, 

20 shillings " 1 pound, or sovereign, £, 

21 shillings " 1 guinea. 

Obs. 1. It is cttstomaiy, at the present day, to express farthings in fractioni 
of a penny. Thus, 1 qr. is written i d. ; 2 qrs. i d. ; 3 qrs. | d. 

2. The Pound Sterling is represented by a gold coin, called a Sovereign, 
According to Act of Congress^ 1842, its value is 4 dollars and 84 cents. Hence, 
the value of a shilling is 24-}- cents ; that of a penny 2 cents, very nearly. 

3. The letters £. s. d. and q. are the initials of the Latin words, Zi^a, soli''' 
duSj denariiiSf and quadrans^ which respectively signifiy a pounds shUUng, 
penny ^ dindi farthing or quarter. The mark /, which is^ften placed between 
shillings and pence, is a corruption of the long/. 

Note. — 1. Sterling money is supposed by some to have received its name 
from the Easterlings^ who it is said first coined it ; others think it is so called 
to dbtinguish it from stocks^ &c., whose value is nominal, 

2. The pound is so called, because in ancient times the silver for it weighed 
a pound Troy. A pound Troy of silver is now worth 66 shillings, or j63, 6f. 

The Guinea is so called, because the gold of which it was originally made, 
was ln*ought from Guinea, on the coast of Africa. 

248* The following denominations are frequently met with, 
viz: the Groat=4c?. ; the Crown = 6*. ; the Noble=j=65. 8c?.; 

QUK8T.-247. What is Sterling Money? Repeat the Tal le ? Obs. Hew ara fhrthiaffi 
uually eipressed 1 How is a poond sterling represented 7 What is its value in d<^tian 
and cents 1 
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the Angel=10s. ; the Mark=13a. 4c?. ; the Pistole=16«. lOrf. 
the Moidore=27«. 

Obs. The present standard gold coin of Great Britain, conosls of 22 parti 
pure goldy and 2 parts of copper* 

The weight of a Sovereign or £, is 5 pwts., 3^-J-J- grains. 

The staTidard silver coin consists of 37 parts of pv/re silver, and 3 parts of 
copper. The weight of a shilling is 3 pwts. 15^ grs. 

In copper coin, 24 pence weigh I pound avoirdupois. 

'*■ TROY WEIGHT. 

249* Troy Weight is used m weighing gold, silver, jewels, 
liquors,>(S?c., and is generally adopted in philosophical experiments. 

34 grains {gr,) make 1 pennyweight, marked pwt. 
20 pennyweights " 1 ounce " oz, 

12 ounces " 1 pound, " Jh, 

Obs. 1. The abbreviation oz., is derived from the Spanish onza, which sig- 
nifies an ov/nce, 

2. The standard of Weights and Measures is different in different countries, 
and in different States of the Union. In 1834, the Grovemment of the United 
States adopted a uniform standard, for the use of the several Custom-houses 
and other purposes. 

250« The standard Unit of Weight adopted by the Govern- 
ment, is the Troy Pound of the United States Mint. It is 
equal to 22.794422 cubic inches of distilled water, at its max- 
imum density,! the barometer standing at 30 inches, and is 
identical with the Imperial Troy pound of Great Britain, estab- 
lished by Act of Parliament, in 1826. J 

Obs. The weights and measures in present use, were derived from very iwi- 
perfect and variable standards. A grain of wheat, taken from the middle of 
the ear or head, and being thoroughly dried, was the original element of aL 
weights used in England, and was thence called a grain. At first, a weight 



auBST.— 349. In what is Troy Weight used ? Repeat the Table ? Oha. Do all the 
States have the same standard of weights and measures 1 250. What is the stakidard 
•jnit of weight adopted by the Oovernment of the United States ? JVbte. When was Troy 
Weight introduced into Europe t From what was its name derived 1 

* Hindis Arithmetic ; also, Hutton*s Mathematics. 
t The maximum density uf water, according to Mr. Hassier, is at the temperature of 
30-83 deg. Fahrenheit. 

t The Troy pimnd of the U. S. Mint, is an exact copy, by Captain Kater, of the BrUi;>b 
Imperial Tro) pound. Report of the Secretary of the Treasury, March 3, 1831. 
^* 
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LONG MEASURE. 



254* Long Measure is used in measuring distances where 
length only is considered, without regard to breadth or depth. 
It is frequently called linear or lineal measure. 



12 inches {in.) make 1 foot, 




marked 


A 


3 feet « lyard, 






yd. 


5i yards, or 16j feet " 1 rod, perch, 


orpoh 


1 (C 

'1 


r. or j>. 


40 rods " 1 ftirlong, 






fwr. 


8 furlongs, or 320 rods . <' 1 mile. 




(( 


m. 


3 miles "1 league. 






I 


60 geographical mae., or > ,. ,j 
69i statute miles ) ^ 






deg. at 



360 degrees make a great circle, or the circumference of the earth. 

Note.— 4 inches make 1 hand ; 9 inches, 1 span ; 18 inches, 1 cubit ; 6 feet 
1 fathom. 

In measuring roads and land, surveyors use a chain which is 4 rods long, and 
which b divided into 100 links. Hence, 25 links make 1 rod, and T-^^ inchef 
make 1 link. This chain is commonly called Chmler's Chain, from the name 
of its inventor. 

Obs. 1. The inch is commonly divided either into eighths or tenths; some- 
times, however, it is divided into troelfihs, which are called lilies. Formerly 
the inch was divided into 3 barleycorns ; but the barleycorn is not employed as 
%. measure at the present day. The term barleycorn, is derived from a grain of 
barley, which was the original element of Linear Measure. 

2. The terms rod, pole, and v^ch, from the French perche signifying a rod 
are each expressive of the instrument, which was originally used as a measure 
of this length. 

255* The standard Unit of Length adopted by the Unite 
States, is the Yard of 3 feet, or 36 inches, and is identical with 
the British Imperial Yard. It is made of brass, at the temper- 
ature of 62° Fahrenheit, from the scale of eighty-two inches pre- 
pared by Troughton, a celebrated English artist, for the survey 
of the Coast of the United States. 

Obb. 1. The Imperial statidard yard of Great Britmn is determined fromtbs 
9endul/u,%^ which vibrates seconds in a vacuum, at the level of the sea, in 

QuKST.— 254. Tn what is Long Measure used ? What is Long Measure sometimes 
called? Recite the Table 1 Obs. How are inches usually divided? What is the 
origin of the measure called barleycorn ? Is this measure now used ? 255. Vi hat is tbf 
atandard unit of Length adopted by the United States 1 
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Greenwich or London. This pendulum is divided into 391393 equal parts 
aid 360000 of these parts are declared, hy acl of P&rliameTU^ to be the stand- 
ai*d yard, at the temperature of 62° jf consequently, since the yard is divided 
into 36 inches, it follows that the length of a pendulum viJbraiing secondSf un- 
der these circumstances, is 39.1393 inches. 

The ETiglish yard is said to have been originally determined by the length 
of the arm of Henry I. King of England. 

2. The standard of linear measure adopted by the Stat£ of New York^ is 
the pendulum which vibrates seconds, in a vacuum, at Cohimbia College, in the 
cits of New York, which is in the latitude of 40^ 42', 43". The yard is de- 
clared to be "t oSc ?n ^^ *^ pendulum ; hence, the length of the pendulum 
is 39.101688 inches, at the temperature of 32°. Should the standard yaJrd 
ever be lost, it could be recovered by resorting to the preceding experiment 

CLOTH MEASURE. 

256* Cloth Measure is used in measuring cloth, lace, and all 
kinds of goods, which are bought and sold by the yard. 

2\ inches (in,) make 1 nail, marked rui. 



4 nails, or 9 in. 

4 quarters 

3 quarters, or | of a yard 

5 qiiarters, or 1^ yard 

6 quarters, or 1^ yard 



1 quarter of a yard, 
1 yard, 
1 Flemish ell, 
1 English ell, 
1 French ell, 



yd, 
M. e. 
E,e. 
P,e. 



Obs. Cloth measure is a species of long measure. Cloth, laces, &c., are 
bought and sold by the linear yard, without reganl to their width. 

SaUARE MEASURE. 

257* Square Measure is used in measuring surfaces, or 
things whose length and hreadth are considered without regard to 
height or depth ; as, land, flooring, plastering, cS^c. 

144 square inches (sq, in,) make 1 square foot, marked sq,fi. 

9 square feet " 1 square yard, " sq, yd* 

30i square yards, or J „ ^ •» * . 

272t square feet \ " 1 »q. M pe«t. or pole, sq.r. 

40 square rods 1 rood, << R. 

4 roods, or 160 square rods " 1 acre, " A, 

640 acres '* 1 square mile, " M. 

QnisT.— 256. In what is cloth measure used 1 Repeat the Table. Obs. Of what if 
oloth measure a species ? What is the kind of yard by which cloths, laces, 4tc , are boogliS 
ui4 sold 1 iS7. In what is Square Measure used t Recite the Table. 
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Note,—\% square rods make I square chain ; 10 square chains, or 100,000 
square links, make an acre. Flooring, roofing, plastering, &c., are frequently 
estimated by the " square," which contains 100 square feet. 

A hide of land, which is spoken of by ancient writers, is 100 acres. 



9 sq.ft,=z\ sq. yd. 



Obs. 1. A square is a figure which has fmir equal sides, and all its angles 
right angles, as seen in the diagram. Hence, 

A Square Inch is a square, whose sides are each a 
Ifitear inch in length. 

A Square Foot is a square, whose sides are ea£h a 
tVfiear foot in length. 

A Square Yard is a square, whose sides are each a 
lin£ar yard, or three linear feet in length, and con- 
tains 9 square feet, as represented in the adjacent 
figure. 

2. Square measure is so called, because its meetsuring unit is a square. The 
standard of square measure is derived from the standard ZzT^^ar measure. Hence, 

A u/nU of square measure is a square whose sides are respectively equal, in 
length, to the linear unit of the same name. 



_ ■ 

1 1 . - 



CUBIC MEASURE. 

258* Cuhic Measure is used in measming solid bodies, or 
things which have length, breadth, and thickness ; such as timber, 
stone, boxes of goods, the capacity of rooms, ships, <fec. 



1728 cubic inches (cu. in.) make 1 cubic foot, 



27 cubic feet 
40 feet of round, or 
50 ft. of hewn timber 
42 cubic feet 

16 cubic feet 

8 cord feel, or J 
128 cubic feet S 



1 cubic yard, 
" 1 ton, or load. 



marked cu,.fl, 
ca. yd. 



(( 



(( 



(( 



1 ton of shipping, 
1 foot of wood, or ) 



a cord foot, 
" 1 cord. 



u 



(C 



IC 



(C 



T. 
T. 

c.Jt 

a 



A pile of wood 8 feet long, 4 feet wide, and 4 feet high, contaim 1 ' ^ril 
For, 8X4X4=128. 



QuBkT.— 06<. What Is a square 1 What Ir a sqaare inch 1 A square foot 1 A squaM 
jr^rd 1 258. In what is Cubic Measuiv used Recite the Table. 
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7 


y y 


y 




/ y y 


/ 


y 
y 

y 




m^y^ 


--^-=^=r 


X 
/ 

/ 


\ 


'— - ^=s 


i^=--i=- 


^ 


==--==5i 




y 



ObB. 1. A Ouhe is a solid body bounded by sir 
tf^Lal sides. It is often called a hexaedro^n. Hence, 

A CvJilc Inch is a cube, each of whose sides 
IS a square inch, as represented by the adjoin- 
ing figure. 

A CiUnc Foot is a cube, each of whose sides 
is a square foot. 

2. Cubic Measure is so called, because its TnecLS- 
uring unit b a cube. It \a often called Si^id meas- 
ure. The standard of cubic measure ia derived from the standard Ivneaf 
measure. 

A unit of cubic measure, therefore, is a cube whose sides are respectively 
equal in length to the linear unit of the same name. 

3. The cuMc Um^ sometimes called a load^ is chiefly used for estimating the 
cartage and transportation of timber. By a ton of round timber is meant, 
such a quantity of timber in its rough or natural state, as when hewn, will 
make 40 cubic feet, and is supposed to be equal in weight to 50 feet of hewn 
timber. 

The cubic ton or load, is by no means an a/xurate or uniform stand- 
ard of estimating weight ; for, different kinds of timber, are of veiy different 
degrees of density. Bu.t it is perhaps sufficiently accurate for the purposes to 
which it is applied. 

Note. — For an easy method of forming models o^Hnb Cube and other regular 
Solids, see Thomson's Legendre's Geometry, p. 222. 



WINE MEASURE. 



259* Wine Measure is used in measuring wine, alcohol, mo- 
lasses, oil, and all other Uquids except beer, ale, and milk. 



4 gills {gi.) make 1 pint. 


marked 


pt. 


2 pints " I quart. 


tt 


qt. 


4 quarts " 1 gallon. 


't 


gal. 


31 i gallons " 1 barrel. 


u 


bar. or bU, 


42 gallons " 1 tierce 


it 


Iter. 


63 gallons, or 2 barrels " 1 hogshead. 


u 


hhd. 


2 hogsheads " 1 pipe or butt, 


<c 


pi. 


2 pipes " 1 tun, 


(( 


tun. 


Obs. 1. In England, 10 gallons make 1 anker; 


18 gallo 


ns, 1 runlet; 9 


tierces or 84 gallons, 1 puncheon. 






2. Liquids are generally bought and sold by the gallon or its subdivinonSf tm 



Q.VKST. -^-Gbs. What is a cube? What is a cubic inch? A cubic foot? What is 
meant l)y a ton of round timber ? 359. In what is Wine Measure used? Recite the 
Table. 
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the quart, pint, &c. Cider and a few cheap arti< les are bought and sold by 
the barrel. - The capacities of cisterns, vats, &c., are sometimes estimated ia 
hogsheads^ and the quotations or prices-current of oils in foreign markets, are 
usually made in tuns. But ^he tierce^ and the pipe or buU are never used, as 
such, in business transactions; their contents are given in gallons, quarts, &c. 

260* The standard Unit of Liquid Measure adopted by the 

yhited States, is the Wine Gallon of 231 cubic inches, which is 

equal to 68372.175^: grains of distilled water, at the maximum 

density, weighed in air at 30 inches barometer, or 8.339 lbs. 

avoirdupois, very nearly.* 

Obs. The British imperial standard measure of capacity, both for liquids and 
dnj goods^ is the imperial gallon, which is equal to 10 pounds avoirdupois of 
distilled water, at 62<^ thermometer and 30 inches barometer, and contains 
277.274 cubic inches. It is equal to 1.2 gal. wine measure U. S. 

BEER MEASURE./ 

261* Beer Measure is used in measuring beer, ale, and milk. 

2 pints {pts.) make 1 quart, marked qt, 

4 quarts " 1 gallon, " gal. 

36 gallons " I barrel, " bar. or bbl. 

\\ barrels, or 54 gallons " 1 hogshead, << hhd. 

Obs. I. In England, 9 gallons make 1 firkin; 2 firkins, 1 kilderkin; 2 kil- 
derkins, 1 barrel. 

2. The beer gallon contains 282 cubic inches, and is equal to 10.1799321 
pounds avoirdupois of dbtilled water, at the maximum density. In many placet 
milk is measured by wine measure. 

DRY MEASURE. 

262* Dry Measure is used in measuring grain, fruit, <fec. 

2 pints {pt:) make 1 quart, marked qt. 

8 quarts " 1 peck, " pk, 

4 pecks, or 32 qts. " 1 bushel, << b%. 

8 bushels " 1 quarter, " qr, 

32 bushels, or 4 qrs. " 1 chaldron, " ch. 



QnssT.— 260. VDiat is the standard unit of Liquid Measure of the ^jitei^ I^CsimT 
How many cubic inches in a wine gallon 1 261. In what is Beer Measiirt is«»ii ? Recite 
the Table. 363. In what is Dry Measure used ? Repeat the Table. 

* Reports of the Secretary of the Treasury, March, 1831, and June, ' 632. A. so, Hassl«f 
on Weights and Measures. 
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Obs. In England flour is often sold by weight. A sack is equal to 280 
lb«*., and contains about five imperial busliels. 

The following denominations, are sometimes used, viz^* 2 quarts make 1 
pittle; 2 bushels, 1 strike; 2 strikes or 4 bu., 1 coom; 2 cooms or 8 bu., 1 
^juarter ; 5 quarters, 1 wey or load ; 2 loads, 1 last. 

In London 36 bushels of coal make a chaldron, but in New Castle 79| 
bushels are said to be allowed for a chaldron. But coal in England and in 
tliis country, is now usually bought and sold by weight. 

-Note. — WtTie^ Beery and Dry Measures are often called capacity measure^ 
and are evidently a species of cubic measure. 

263* The standard Unit of Dry Measure adopted by the 
United States, is the Winchester BusJiel, which is equal to 
7^.027413 pounds avoirdupois of distilled water, at the max- 
imum density, weighed in air at 30 inches barometer, and contains 
2150.4 cubic inches, nearly. 

The Winchester bushel is so called, because the standard meas- 
ure was formerly kept at Winchester, England. By statute, it is 
an upright cylinder, 18^ inches in diameter, and 8 inches deep. 

Obs. 1. The imperial bushel of Great Britain is equal to 80 lbs. avoirdupoif 
of distilled water, at 62^ Fahrenheit, and 30 inches barometer, and contains 
221B.192 cubic inches; consequently, it is equal to 1.032 bushel U. S., nearly. 
It is an upright cylinder, whose internal diameter is 18.789 inches, and its 
depth 8 inches. 

The use of heaped measv/re was abolished by Act of Parliament, in 183b. 

2. The standard bushel of the State of New York, is equal to 80 pounds 
avoirdupois of distilled water, at the maximum density, at tiie mean pressure 
of the atmosphere, and contains 2218.192 cubic inches.* 

It is customary, at the present day, to determine capacity meastt/res by the 
weight of distilled water which they contain. This is evidently mere accu- 
rate than the former me,thod of measurement by cubic inches. 

3. In buying and selling grain, when no special agreement as to measure- 
ment or weight, is made by the parties, a bushel, in the State of New York, by 
Act of 1836, consists of 60 lbs. of wheat, 56 lbs. rye or Indian com, 48 lbs. cf 
barley, and 32 lbs. of oats. 

There are similar statutes in most of the other States of the Union. This is 
the most impartial method by which the value of grain can be estimated. 

QvMsr.—^UBS. What Is the standard unit of Dry Measure adopted by the Government 1 

* By the same Act It was declared, that the standard liquid gallon should be 8 lbs., and 
Jie standard dry gallon 10 lbs. avoirdupois of distilled water, at its maximum density 
Viittkis part of the statute was subsequently repealed, and the previous standard gaUo9 
in the office of the Secretary of State, was continued m use. 
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TIME. 

264* Time is naturally divided into days and years; the for- 
mer are caused by the revolution of the Earth on its axis, the 
latter b}' its revolution round the sun. 



60 seconds ^jec.) 


make 


1 minute, 


marked min. 


60 minutes 


(( 


1 hour, 


" kr. 


24 hours 


<f 


Iday, 


« d. 


7 dajs 


II 


1 week, 


« wk. 


4 weeks 


<i 


1 lunar month, 


" mo. 


12 calendar months, or 


} 


•I -:-^i 


tt ^..m 



yr. 

The following are the names of the 12 calendar months into which the cItS 
or legal year is divided, with the number of days in each. 



January, 


written 


(Jan.) 


the 


first month, 


has 


31 < 


lay 


February, 


Ci 


(Feb.) 


{( 


second " 


(( 


28 


({ 


March, 


(( 


(Mar.) 


{{ 


third « 


(( 


31 


(( 


April, 


u 


(Apr.) 


« 


fmvrVi « 


({ 


30 


({ 


May, 


(( 


(May) 


11 


fiftk 


M 


31 


tt 


June, 


<i 


(June) 


li 


axtk « 


(( 


30 


tt 


July, 


(( 


(July) 


(C 


seventh, « 


tl 


31 


tt 


August, 


(1 


(Aug.) 


a 


eighOi « 


11 


31 


tt 


September, 


{{ 


(Sept.) 


(C 


ninth " 


M 


30 


tt 


October, 


(( 


(Oct.) 


(I 


ieiUh « 


U 


31 


tt 


November, 


<l 


(Nov.) 


{( 


eleverUh " 


tt 


30 


tt 


December, 


<( 


(Dec.) 


({ 


twelfth « 


tt 


31 


tt 



The number of days m each month may be easily remembered from the fbl« 
lowing lines: 

" Thirty days hath September, 
April, June, and November ; 
February twenty-eight alone, 
All the rest have thirty-one ; 
Except in Leap year, then is the tmae, 
When February has twenty-nine." ^ 

Obs. 1. A Solar year is the exact time in which^ the earth revolves round 
the sun, and contains 365 days, 5 hours, 48 minutes, and 48 seconds. 

2. Since the civil year contains 365 days and 6 hours, (nearly,) it is plain 
Iha, in four years a whole da 7 will be gained, and therefore every fourth year 
must hqve 366 ilays. This day was originally added to the year, by repeating the 
fix^Aof the Ccdeiids of March \\ the Roman calendar, which corresponds with 

QuBST.— 964. How is time natural 7 divided ? Recite the Table. Obf What is a soiar 
/ How ia leap year occR^oned\ To which month is the odd day sddedl 
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the 524th of Pebruary in ours. It was called the iTUerailary day, from the 
Latin iiUercalo] to iiisert. 

The year in whch this day is added, is called Bissextile^ from the Latin bis, 
twice, and sextilis, the sixth. It is also called " Leap Year*' because it leaps 
over a day more than a common year. 

3. The dvil or legal year is often called the JvZian year, from Julius Cssar 
emperor of Rome, who adapted the ccUend-ar or register of the civil year to 
the siipposed length oi the solar year, oy adding 1 day to tvery fourth year. 

265* In process of time, as mathematical and astronomical 
science advanced, it was found that the length of a solar year 
was only 365 d. 5 hrs. 48min. 48 sec, or 11 min. 12 sec. less 
than 365^ days, which in 400 years amounted to about 3 days ; 
consequently, the Julian calendar was behind the solar time. 
This error at the time of Pope Gregory XIII., amounted to 10 
days, which he corrected in 1582 by suppressing 10 days in the 
month of October, the day after the 4th being called the 15th. 
Hence this calendar is sometimes called the Gregorian calendar, 

Obs. 1. This correction was not adopted in England till 1752, when the 
error amounted to 11 days. By Act of Parliarneni, II days, after the 2d of 
September, were therefore omitted ; and the civil year by the same Act, was 
made to commence on the 1st of 'January, instead of the 25th of March, as it 
had done previously. 

2. Dates reckoned by the old method or Julian calendar, are called Old 
Style ; and those reckoned by the tieio method, are called Neio Style. 

To change any date from Old to New Style, we must add 1 1 days to it ; and 
if the given date in Old Style, is between the 1st of January and tbe 25th of 
March, we must add 1 to the year in New Style. 

Russia still reckons dates according to Old Style, The difference now 
amounts to 12 days. 

26 6* To ascertain whether a year is Leap Year. 

Divide the given year by 4, and if there is no remainder, it i» 
Leap year. The remainder, if any, shows how many years have 
elapsed since a Leap year occurred. Thus, dividing the year 1847 
by 4, the remainder is 3 ; hence it is 3 years since the last leap 
year, and the ensuing year will be leap year. 

Obs. 1. To this rule there is an exception. For, we have seen, that a solv 
rear is 11 min. and 12 sec. less than a Julian year, which is 3()5^ days. This 
error, in 400 years, amounts to about 3 days; consequentiy, if 1 day is added 

• ^- ■ ■ I -■■■■■ II — ■ -II - ■ ■ — ■ ■- - i n l^^■■^ i ^l^ — ■ ■ '■■■ ' - - ■ — ■■ ■ — " n il! »-nMP«a^HHP^MiM 

duBST.— 366. How do you ascert^ia whether a year is leap year 1 
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every fowrih year i that ia, if we have 100 leap years in 400 years, according to 
the Julian calendar, the reckoning would fall 3 days behind the solar time. 
Thua^ reckoning from the commencement of the Christian era, when it was 
January 1st, 401 by the Julian time, it was January 4th by the solar time. 

2. To remedy this error only 1 centennial year in four is regarded a leap 
fear ; or, which is the same in effect, whenever the centewiual year, or the 
wiimJber expressing the century, is not divisible by 4, that year is not a leap 
year, while the other centennieil years are. Thus, 17, 18, 19, denoting 1700, 
1800, and 1900, are 7U}t divisible by 4, consequently they are not leap years, 
fiiough according to the rule above they would be ; on the other hand 16 and 
20, denoting 1600 and 2000, are divisible by 4, and are therefore leap yean. 
There is still a slight error, but it is so small that in 5000 years it scarcely 
amounts to a day. 

CIRCULAR MEASURE, OR MOTION. 

267* Circular Measure is applied to the divisions of the cir- 
cle, and is used in reckoning latitude and Imigitvde, and the 
motion of the heavenly bodies. 



60 seconds (") 


make 1 minute, 


marked 




60 minutes 


" 1 degree, 


<( 


o 


30 degrees 


« 1 sign, 


CI 


s. 


12 signs, or 360o 


" 1 circle, 


tt 


e. 



This measure is often called Angidar Measure^ and is chiefly usee by 

astronomers, navigators, and surveyors. 

90O 

Obs. 1. The circumference of every dr- 
cleis divided or supposed to be divided, 
into 360 equal parts, called degrees, as in 
the subjoined figure. o 

2. Since a degree is -^f^ part of the ^ 
circumference of a circle, it is obvious that 
its length must depend on the size of the 
circle. _ 

S70O 

Note. — The division of the circumference of the circle into 360 equal parts, 
took its on gin from the length of the year, which, (in round numbers) was 
supposed to contain 360 days, or 12 months of 30 days each. The 12 signs 




CluBBT —867. In what is Circular Measure ased ? Repeat the Table. Oba. How is the 
eUtumfennee ot every circle divided 1 On what does the length of a degree depend t 
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correspMnl to the 12 months. The \erm minutes, is from the Latin wAnta/um^ 
which signifies a small part. The term seconds, is an abbreviated expression 
for second minutes, or minutes of the second order, 

268* Since the earth turns on its axis ivom west to east (mc$ 
in 24 hours, it evidently revolves 16° per hour ; or 1° in 4 min- 
utes, and 1' in 4 seconds of time. Hence, 

When the difference of longitude between two places is V, the 
difference in the time, (yr the hour of the day at these two places, is 4 
Hconds ; if the difference of longitude is 1° , the difference of time ii 
4 minutes ; if 2^, the difference of time is 8 minutes, <kc. 

Thus, when it is noon at London, in Philadelphia, which is aboui 
75° west from London, it is only 7 o*clock, A. M. For, if the 
earth revolves 1° in 4 minutes, to revolve 75°, it will require 75 
times as long, and 4x75=300 min., or 5 hours. 

Obs. 1. Since the earth revolves from west to east, it is manifest, that the 
time is earlier as we go eastward, and UUer as we go westward. 

2. This principle affords navigators and others a convenient and useful 
method of ascertaining the difference of time between two places, when the 
difference of their longHAide is known ; also, for ascertaining the differeTice of 
longitude between two places, when the difference in their tirne is known. 

MISCELLANEOUS TABLE. 

269* The following denominations not included in the pre- 
ceding Tables, are frequently used. 

12 units make 1 dozen, (doz.) 

12 dozen, or 144 " 1 gross. 

12 gross, or 1728 " 1 great gross. 

20 units " 1 score. 

56 pounds " 1 firkin of butter. 

100 pounds " 1 quintal of fish. 

^ 30 gallons " 1 bar. of fish in Mass. 

200 lbs. of shad or salmon " 1 bar. in N. Y. and Conn. 

196 pounds " 1 bar. of flour. 

200 pbunds " 1 bar. of pork. 

14 pounds of iron or lead " 1 stone. 

21 i stone " I pig. 

8 pigs " 1 fother. 

Note, — Formerly it was customary to allow 112 lbs. for a quintal. 

duKBT.— 968. When the diflference of longitude between two j laces Is 1', what Is th* 
eUknnoB of time 1 Whei 1^, what la the difference of time t 
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COMPOUND NUMBERS 



[Sect. VIIL 



PAPER AND BOOKS. 

270* The terms folio, quarto, octavo, &5., applied to books, 
denote the number of leaves into which a sheet of paper is 
folded. V 



24 sheets of paper 
20 quires 

2 reams 

5 bundles 



make 

M 

(I 



A sheet 
A sheet 
A sheet 
A sheet 
A sheet 



(( 



four leaves 
eight leaves 
twelve leaves 
eighteen leaves 
" thirty-six leaves 



(( 



u 



tt 



CI 

u 
u 
It 
tt 



1 quire. 
1 ream. 
1 bundle. 
Ibale. 



A sheet folded in two leaves forms a. folia. 



a quarto J or 4to. 
an octavo^ or 8vo. 
a duodecimo f or 12mo. 
an 18mo. 
a 36mo. 



DIMENSIONS 01* DIFFERENT KINDS OF SNOLISH PAPER. 



NaTnes. 

Pott, 

Small Post, 

Fool's Cap, 

Crown, 

Demy, 

Medium, 

Royal, 

Super Royal, 

Elephant, 

Double Crown, 

Imperial, 

Atlas, 

Columbier, 

Double Demy, 

Double Elephant, 

Antiquarian, 

Double Atlas, 

Emperor, 



Writing. 

\b\ by 12^^ in. 
16^ by 13^ in. 
16| by l^ in. 

20 by 15J in. 
22i by 171 m. 
24 by I9i in. 
27i by 19i in. 



30i by 22 in. 



Dravjing. 
Ibi by l^ in. 

16} by I3i in. 
20 by 15 in. 
22 by 17 in. 

24 by 19J in. 
27J by 19i in. 
28 by 23 in. 

30i by 22 in. 
34 by 26i in. 
34^ by 23i^ in. 

40 by 26} in. 
52 by 31 in. 
55 by 31 J in. 
68 by 48 in. 



Printing, 



20 by 15 in. 

23 by 18 uu 
26 by 20 in. 



30 by 20 in. 



380y 26 m. 



Note. — American paper is usually rather larger than English )»apez of !he 
same name. 



QuKST.— ^70. What do the tenns, folio, quarto, &c., denote, when applied to books t 
ff&i/ Jm a ibllo 7 A quarto 7 An octavo 1 A duodecimo ? An ISno. 1 A 36iiio. I 
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FRENCH MONEY, WEIGHTS, AND MEASURES. 

27 1* The new system of Money, Weights, and Measures of 
France, adopted in 1795, was formed according to the decimal 
l^otation. 

FRENCH MONEY. 

27 2* The IVanc is the unit money of the new system ol 
French currency. It is a silver coin, consisting of A pure sil- 
ver, and 1^ of alloy. 

10 centimes make 1 declme. 

10 decimes " 1 franc. 

^0^.— The value of & franc by Act of Con^press in 1843, is $.186. Tha 
value of the hvre towmois^ tbie former unit of money, is $.185. 

FRENCH LINEAR MEASURE. 

273* The standard unit of the French Linear Measure, is 
the Metre, Its length, according to the mean of the several com- 
parisons of Troughton, Nicollet and Hassler, is equal to 39.3809171 
English, or United States inches. 

10 metres make 1 decametre = 32.817431 U. S. feet 

10 decametres « 1 hectometre = 328.17431 " « 

10 hectometres « 1 kilometre = 3281.7431 . " " 

10 kilometres " 1 myriametre = 32817.431 « « 

Note. — 1, The standard by which the new French measu/res of length are 
determined, is the quadrant of a meridian of the earth, or the terrestrial arc 
from the equator to the pole, in the meridian of Paris. The ten-millionth\ part 
of this arc is called a rrietrej which is equal to 39.378 U. S. in., nearly. 

2. The metre is divided into 10 decimetres ; the decimetre into 10 centimetres; 
the centimet^-c into 10 millimetres. 

3. The denominations of the old system of linear measure were the toise, 
loot, inch, line, and point. 12 points=l line; 12 lines=l inch; 12 in.=:l 
foot ; 6 (l.=l toise. The old French foot was equal to 1.066 U. S. feet. 

4. By a decree of 1812, the Toise, Aune, Foot, &c., are allowed to be use«l, 
having the following ratios to the nietrej viz : the toise=2 metres ; the foot= 
I- metre; the inch=-j^ metre ; the aune or ell=l-j- metre; the bu8hel:r:-|^ he»> 
tolitre. 



162 COMPOUND NUMBERS. [SeCT. V^IU. 

FRBNCH SQUABS MEASURE. 

274* The unit of French Superficial Measure, is the Are, 
«diose sides are each a decametre in length ; consequently, it con- 
*4ins 100 squai*e metres, or 119.6648496 U. S. sq. yds. 



• 



10 ares make 1 decare = 1196.648496 U. S. sq. yds. 

LO decares " 1 hectare = 11966.48496 " « 

10 hectares " 1 kilare =>: 119664.8496 " « 

10 Idlaies " 1 myriare = 1196648.496 « «< 

Note, — The are is divided into 10 declares ; the decure into 10 centiares ; 
Ihe cenkare into 10 milliaies. 

FRENCH CUBIC MEASURE. 

27 5* The unit of French Cubic Measure, is the Stere, which 
is a ciibiic metre, and is equal to 61074.1564445 cu. in. U. S 

10 decisteres make 1 stere = 35.34384 cu. ft. U. S. 
lOsteres " 1 decastere= 353.4384 " " 

FRENCH LIQUID AND DRY MEASURE. 

276* The unit of French Liquid and Dry Measures, is 
called the Litre, which is a cubic decimetre, and is equal to 
61.0741564445 cu. in. U. S., or 1.05756 qts. wine measure. 

10 litres make 1 decalitre = 2.6439 gals, wine meas. 
10 decalitres " 1 hectolitre = 26.439 " «* " 
10 hectolitres " 1 kilolitre = 264.39 « « " 

Note. — The litre is divided into 10 decilitres ; the decilitre into 10 centilitres; 
the centilitre into 10 millilitres. 

FRENCH WEIGHTS. 

277* The unit of French Weights, is the weight of a cubic 
centimetre of distilled water, at the maximum density, and is 
called the Gramme. It is equal to 15.433159 grains Troy. 

10 grammes make 1 decagramme = 154.33159 grs. Troy. 

10 decagrammes " 1 hectogramme = 1543.3159 " " 

10 hectogrammes " 1 kilogramme = 15433.159 " " 

10 kilogrammeB, " 1 myriagramme = 154331.59 " ^ 



A^TS. 275-279.] foreign weights, etc. 163 

tiote, — L. The gramme is divided into 10 decigrammes ; the^Kfectgramme 
mw 10 centigrammes ; the centigramme into 10 milligrammes. 

^. The denomination chiefly used in making out invoices of goods sold by 
weight, and in business transactions, is the kUogramm^^ which is equal to 1000 
grammes, or :2.21 lbs. avordupois, very nearly. 

3. In the old system of French weight, the hvre-poid8=2 marcs ; the marc 
=8 onces ; the once=8 gros ; the gro6=s72 grains. The livre ia equal to one- 
half the kilogramme. * 

FRENCH CIRCULAR MEASURE. 

278* The circle is divided into 400 equal parts, called grades, 
and the qiiadrant into 100 grades. The grfide is again divided 
into 100 equal parts, and each of these parts is subdivided into 
100 other equal parts, according to the centesimal scale. Hence, 

The seconde = .00009 English deg. 
The minute = .009 «* " 

The grade = .9 « « 

Note. — ^The names of the denominations larger than the WMi in the French 
Compound Numbers, are formed by prefixing to the name of the unit, the 
Greek words, deca^ hecto^ kilo, and myrias those less than the tmii^ are formed 
by prefixing to the name of the unit, the Latin words, deci, centi, and miUi. 

279. Foreign Weights and Measures compared mth those of 
the United States,* 

Amsterdam.-^lOO lbs. (1 centner) =108.923 Ibs.f ; 1 last=85.25 bu.; 1 ahm= 
41 gals. ; 1 foot Amsterdam=ll^ in.; 1 foot Antwerp=:ll-}- m.; 1 ell Am- 
sterdam=2.26 ft.; 1 ell Brabant=2.3ft. ; 1 ell Hague=3.28 ft. 

Batavia.—l picul=l36 lbs. ; 1 kann=.39 gal. ; 1 ell=2.25 ft. 

Bengal. — 1 haut=l.5 ft.; 1 guz=3 ft.; 1 coss or mile= 1.24 miles; 1 bazar 
maud=82.14 lbs. ; 1 factory maud=74.66 lbs. 

Bericoolen. — 1 bahar=560 lbs.; 1 bamboo=l gal.; 1 coyang=8 gals. 

Borribay. — 1 maud=28 lbs, ; 1 covid=1.5 ft. ; 1 candy =25 bu. 

Bremen. — 1 pound=l.l lb. ; 1 centner=ll6 lbs. ; 1 last=80.7bu. ; I ft.=ll| in 

Canton, — 1 tael=li oz. ; 1 catty=U lbs. ; 1 picul=l33i lbs. ; 1 covid=14f in. 

Der^OTarJt.— 100 lbs. (1 centner) =110.25 lbs.; 1 bbl. (toende)=3.95 bu.; 
1 viertel=2.04 gals. ; 1 foot Copenhagen, or Rhineland=12j in. 

Florence and Leghorn. — 1 00 lbs. (1 cantaro) =74.86 lbs. ; 1 moggio=16.59 bu. ; 
1 barile:£l2.04 gals. ; 1 palmo=9f in. 

* M'Cnlloch's Commercial Dictionary ; also Kelly's Universal Cambist, 
t The pounrls in this and the following eomparisomi are avoirdupois. 
T.H. 8 
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Genoa. — 100 r3s. (1 peso grosso)=76| lbs. ; I :pe^ sottile=:69.89 lbs. j 1 mina 

=3.43 bu. ; 1 mez7.arola=39.22 gals. ; 1 palmo=9^ in. 
HaTfiburg* — 1 foot=l 1.3 in. ; 1 ell=22.6 in. nearly; 1 ell Brabant=27.6 in. ; 

1 mile =4.G8 miles ; 1 fass=li bu. ; 1 last=89.64 bu.; 1 abm=:38i gals. 
Japan. — 1 catti=:1.3 lbs ; 1 picul=l30 lbs. ; 1 ichan=3i ft. ; 1 inc or tetamj 

=6J ft. ; 1 balec=16t gals. 
Madras.—l covid=li ft.; 1 catty=U lbs.; 1 picul=l33i lbs.; 1 maud= 

*25 lbs.; 1 candy=500 lbs.; 1 garee=140bu. 
MaUa.—l foot=iaj- in. ; 100 lbs. (1 cantaro)=174^1bs. ; 1 8abna=8.22 bu. 

Manilla. — 1 arroba=26 lbs. ; 1 picul=143 lbs. ; 1 palmo= 10.38 in. 

Naples. — 1 cantaro grosso= 196.5 lbs. ; 1 cantaro piccolo=106 lbs. ; 1 palmos 

lOf in, ; I tomolo=1.45 bu. ; 1 carro=52.24 bu. ; 1 carro of wine=264gal8. 
Netherlands.— \ ell=3.28 ft.; 1 mu(lde=2.84 bu.; 1 kan litre=2. 11 pints; 

1 vat hectolitre =26.46 gals. ; 1 pond kilogramme =2.21 lbs. 
Portugal.— IQQ Ibs.=l0l.l9 lbs. ; 1 arroba=22.'26 lbs. ; 1 quintal =89.05 lbs. ; 

1 almude=4.37 gals. ; 1 alquiere=4i bu. ; 1 moyo=23.03 bu. ; I la8t=70 bu. ; 

1 pe or foot=12|- in. ; 1 mile=li mile. 
Prussia.— \QQ lbs=l03.11 lbs. ; 1 quintal (110 lbs.)=ll3.42 lbs. ; 1 eimar= 

18.14 gal.; 1 8cheffel=1.56 bu. ; 1 foot=1.03 ft.; I ell=2.l9 ft.; 1 milen 

4.68 miles. 
Rorne.—IQX) libras=74.77 lbs. ; 1 rubbio=9.36 bu. ; I barile=15.3l gals. ; 1 foot 

=111 in. ; 1 canna=&J- ft. ; 1 mile=7-| fur. 

Russia.—!^ lbs.=90.26 lbs. ; 1 berquit=361.04 lbs. ; 40 lbs. (1 pood)=s 

36 lbs.; 1 vedro=3i gals. ; 1 chetwert=5.95 bu. ; 1 foot Petersburg =1.18 ft.t; 

1 foot Moscow =1.1 ft.; 1 arsheen=2i ft.; 1 mile (verst)=5.3 fur. 
Sicily. — 100 lbs. (libras)=70 lbs. ; 1 cantaro grosso=192.5 lbs. ; 1 cantam 

8ottile=175 lbs.; 1 salma generale=7.85 bu. ; 1 salma gro6sa=9.77 bu. ; 

1 salma of wine=23.06 gals. ; 1 palmo=9i in. ; 1 canna=6i ft. 
Spain. — 1 arroba=25.36 lbs.; 1 quintal=10l.44 lbs.; 1 arroba of wihesr 

4i gals. ; 1 moyo=68 gals. ; 1 fanega =1.6 bu. ; 1 foot= 11.128 in. ; 1 vara= 

2.78 ft. ; 1 league (leagua)=4.3 m., nearly. 
fi?M7C<few.— 100 lbs. (victualie)=73.76 lbs.; 1 foot =11. 69 in. ; 1 ell=1.95ft.; 

1 mile=6.64 m. ; 1 kann=7.42 bu. ; 1 last=75 bu. ; 1 kann of wine= 

69.09 gals. 
Smyr7ia.—\0Q lbs. (1 quintal)=129.48 lbs.; 1 oke=2.83 lbs.; I quillotr* 

1.46 bu. ; 1 quillot of wine=l3.5 gals. ; 1 pic=2j ft. 
TVie5fe.-^100 lbs.=l23.6 lbs.; 1 6tajo=2i bu.; 1 orna, or eimer=14.94 gals.; 

1 ell (for silk) =2.1 ft. ; 1 ell (for woollen)=2.2 ft. ; 1 foot Austrian= 1.037 ft. ; 

1 mile Austrian=4.6 m.v 
Venice. — 100 lbs. (Ipesso grosso)= 105.18 lbs. ; 1 peso sottile=64.42 lbs. ; 1 staj« 

=2.27 bu.; 1 moggio=9.08 bu. ; 1 anifora=l37gals.; 1 foot=1.14ft.; 1 brao- 

cio (for silk) =24.8 in. ; 1 braccio (for woollen) =26.6 in. 

* New system of weights and measures adopted in 1843. 

f Id inea«urlj]g Umber English feet and inches are chiefly used throoghont Rosila. 
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REDUCTION. 

280* Tlie process of changing compound n'tmhers from one 
denomination into another, without altering their value, is called 
Bedugtion. 

£x. 1. Reduce £>5, 2s. ^d. and 3 far. to farthings. 

Analysis. — Since in £l there are 20s., in £5 there are 6 times 
as many, which is 100s., and 2, (the given shillings,) make 102s. 
Again, since there are 12d. in Is., in 102s. there are 102 times 
as many, which is equal to 1224d., and 7 (the given pence) make 
123 Id. Finally, since in Id. there are 4 far., in 123 Id. there are 
1231 times as many, or 4924 far., and 3, (the given far.,) make 
4927 far. A7is, 4927 farthings. 

Operation, 

£ s, d, far. We first reduce the given pounds to shil- 

6 2 7 3. lings, by multiplying them by 20, because 

20s. in £1. 20s. make £l. (Art. 247.) We next re- 

102 shilUngs. duce the shillings to pence, by multiply* 

12d. in Is. ing them by 12, because 1 2d. make Is. Fi- 

1231 pence. nally, we reduce the pence to farthings by 

4 far in Id. multiplying them by 4, because 4 far. 

4927 far. Ans. make Id. 

Not€. — 1. In this example it is required to reduce higher denominations to 
lower ; as pounds to shillings, shillings to pence, &c. This is done by sii>o- 
cessive multipllceUions. 

2. In 4927 farthings, how many pounds, shillings, and pence? 

Analysis. — Since 4 far. make Id., in 4927 farthings, there are 
as many pence as 4 is contained times in 4927, which is 123 Id., 
and 3 far. over. Again, since 12d. make Is., in 1231d. there are 
as many shillings as 12 is contained times in 1231, which is 
102s., and 7d. over. Finally, since 20s. make £l, in 102s. there 

QuKST. — ^280. What is Reduction ? How are pounds reduced to shillings 1 Why mul- 
tiply by 20? How are shilllngst reduced to pence? Why 1 How pence to farthin(^t Wbi| 



166 REDUCTION. [Sect. VIIL 

are as many pounds as 20 is contained times in 102, which .I3 £5, 
and 2s. over. •Am. £5, 2s. Id. 3 far. 

Operation. We first reduce the given farthings 

4)4927 far. • to pence, the next higher denomina- 

12)1 23 Id. 3 far. over. tion, by dividing them by 4, because 

20)102s. 7d. over. 4 far. make Id. (Art. 247.) Next we 

£5, 2s. over. reduce the pence to shillings by di- 

Ans. £5, 2s. 7d. 3. far. viding them by 12, because 12d. 

bake Is. Finally, we reduce the shillings to pounds by dividing 

them by 20, because 20s. make £l. The last quotient with the 

several remainders, constitute the answer. 

Note. — 2. The last example is exactly the reverse of the first ; that is, lowez 
denominations are reduced to higher, which is done by successive divisions. 

28 1* From the preceding illustrations we derive the fol- 
lowing • 

GENERAL RULE FOR REDUCTION. 

I. To reduce compound numbers to lower denominations. 

Multiply the highest denomination given, hy that number which 
it takes of the next lower denomination to make one of this higher ; 
to the product, add the number expressed in this lower denomiruL- 
Hon in the given example. Proceed in this manner with ectcA 
successive denomination, till you come to the one required. 

II. To reduce compound numbers to higher denominations. 
Divide the given denominati^on by that nimber which it takes of 

this denomination to make one of the next high£r. Proceed in this 
manner with each successive denomination, till you come to the one 
f squired. The last quotient, with the several remainders, will be 
the answer sought. 

282« Proof. — Reverse the operation ; that is, reduce back the 
answer to the original denominations, and if the result corresponds 
with the numbers given, the work is right. 

duKST. — How are farthings reduced to pence t Why divide by 4 7 How reduce pence 
to shillings 1 Why I How reduce shillings to pounds 7 Why ? SJ81. How are compound 
aambers reduced to lower denominations 1 How to higher denomini<tions T 988. How 
/» Reduetioa proved i 
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Obs. 1. Each remainder b of the same derunniTuUwn as the dividend ftom 
which it arose. (Art. 113. Obs. 1.) 

2. Reducing compound niunbers to Unoer denominations may, with propria 
ety, be palled Redttction by MuUiplicatUm ; reducing them to higher denom- 
inations, Reduction by Division, The former is often called Reduction De- 
^cending; the latter, Reduction Ascending, They mutually prove each other. 

BXAMPLSS FOR PRACTICB. 

I. In 136 rods and 2 yards, how many feet? 

Operation* Proof, 

rodi. yds. 3 )2250 ft. 

2)136 2 5i)'760yds. 

5i yds. 1 r. 2 

682 11 )1500 

68 136 r. 4 rem.=2 yards. 

750 yds. Now 136 r. 2 yds. is the 

8 ft. 1 yd. given number. 
2250 it. Ans. 

2. In £71, 13s. 6itd., how many Earthings? 
8. In £90, 7s. 8d., how many farthings ? 

4. In £295, 18s. 3-fd., how many farthings? 

5. In 95 guineas, l7s. 9^d., how many farthings? 

6. How many pounds, shillings, <&c., in 24651 farthings? 

7. How many pounds, shillings, (&c., in 415739 fEurthings? 

8. How many guineas, (&c., in 67256 pence ? 

9. In £36, 4s., how many six-pences ? 

10. In £75, 12s. 6d., how many three-pences ? 

II. Reduce 29 lbs. 7 oz. 3 pwts. to grains. 

12. Reduce 37 lbs. 6 oz. to pennyweights. 

13. Reduce 175 lbs. 4 oz. 5 pwts. 7 grs. to grains. 

14. Reduce 12256 grs. to pounds, <&c. 

15. Reduce 42672 pwts. to pounds, <fec. 

16. In 15 cwt. 3 qrs. 21 lbs., how many poimds? 

17. In 17 tons 12 cwt. 2 qrs., how many ounces? 

QiTKST.— 06«. Of what denominatioii Is each remainder t What may redndng eomponnd 
Bmnben to lower denominattons be called 1 To hlfher denominatioiisl Whkh of tb* 
Ihndamental rules Is employed by the fiNmief 1 Whleh by the laltfli 1 
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18. In 52 tons 3 cwt., how many pounds ? 

19. In 140 tons, how many drams ? 

20. In 16256 oimces, how many hundred weight, <fec.? 

21. In 267235 pounds, how many tons, &c, ? 

22. In 563728 drams, how many tons, pounds, <fec. ? 

23. Reduce 95 pounds (apothecaries' weight) to drams. 

24. Reduce 130 poimds to scruples. 

25. Reduce 6237 drams (apothecaries' weight) to pounds, &u 

26. Reduce 25463 scruples to ounces, &c. 

27. How many feet in 27 miles ? 

28. How many inches in 45 leagues ? 

29. How many yards in 3000 miles ? 

80. In 290375 feet, how many miles ? - 

31. In 1875343 inches, how many leagues? 

32. In 15 m. 5 fur. 31 r., how many rods ? 

33. In 1081080 inches, how many miles, <fec. ? 

34. How many feet in the circumference of the earth ? - 

35. How many nails in 160 yards ? 

36. How many quarters in 1000 English ells? 

37. In 102345 nails, how many yards, <fec. ? 

38. In 223267 nails, how many French ells? 

39. In 634 yards, 3 qrs., how many nails ? 

40. In 28 hhds. 15 gals, wine measure, how many quarts? 

41. In 5 pipes, 1 hhd., how many gallons ? 

42. In 3 tims, 1 hhd. 10 gals., how many giUs ? 

43. Jn 12256 pints, how many barrels, wine measure? 

44. In 475262 gills, how many pipes, 4&c. ? 

45. In 50 hhds. 1 bbl. 10 gals., how many gills, wine measniet 

46. In 45 bbls., how many pints, beer measure ? 

47. How many barrels of beer in 25264 pints ? 

48. How many hogsheads of beer in 136256 quarts? 

49. How many pints in 45 hhds. 10 gals, of beer? 

50. In 15 bushels, 1 peck, how many quarts ? 

51. In 763 bushels, 3 pecks, how many quarts? 

52. In 56 quarts, 5 bushels, how many pints ? 

53. In 45672 quarts, how many bushels, &c. ? 

54. In 260200 pints, how many quarts ? 
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65. Reduce 25 days, 6 hours to minutes. 

56. Reduce 365 days, 6 hours to seconds. 

57. Reduce 847125 minutes to weeks. 

58. Reduce 5623480 seconds to days. 

59. How many seconds in a solar year ? 

60. How many seconds in 30 years, allowing 865 days 6 houn 
to a year? 

61. How many years of Sabbaths are there in 70 years ? 

62. In 110 degrees, 20 minutes, how many seconds? 

63. In 11 signs, 45 degrees, how many seconds? 

64. In 7654314 seconds, how many degrees? 

65. In 1000000000 minutes, how many signs'? 

66. Reduce 1728 sq. rods, 23 yds. 5 feet to feet. 

67. Reduce 100 acres, 37 rods to square feet. 

68. Reduce 832590 sq. rods to sq. inches. 

69. Reduce 25363896 sq. feet to acres, &c. 

70. In 150 cubic feet, how many inches? 

71. In 97 yds. 15 ft., how many cubic inches? 

72. In 49 cords, 23 feet, how many cubic inches ? 

73. In 84673 cubic inches, how many feet ? 

74. In 39216 cubic feet, how many cords? 

75. In 65 tons of round timber, how many cubic inches ? 

76. In 4562100 cubic inches, how many tons of hewn timber? 

APPLICATIONS OF REDUCTION. 

283* To reduce Troy to Avoirdupois weight. 

First reduce the given pounds, ounces, dc, to grains ; then divid§ 
fyy the number of grains in a dram, and the quotient wiU he the an^ 
swer in drams, (Art. 252.) 

Obs. If the answer is required to be in pounds and a fra£tion of a f )UP<1| 
dhide the grains by 7000. 

Ex. 1. In 175 pounds Troy, how many poimds avoirdupois? 

Solution. — 175X12X20X24=1008000 grs., and 100800(? 

giB.-r27-H^= 36864 drams, or 144 lbs. avoirdupois. Ans. 

*■■' " '■ ' ■ ■ ■ ■ ■ - ■■ »p 

dvBiT.— S83. How ia Troy weight reduced to avidn^iqmUi 1 
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2. In 700 lbs. Troy of silver, how many pounds avoirdupois ? 

3. In 840 lbs. 6 oz. 10 pwts., how many poimds, &c., avoirdu- 
pois ? 

4. An apothecary bought 1000 lbs. of opium by Troy w^htj 
and sold it by avoirdupois : how many pounds did he lose ? 

6. A merchant bought 1600 pounds of lead Troy weight, and 
sold it by avoirdupois : how many pounds did he lose ? 

284* To reduce Avoirdupois to Troy weight. 

First reduce the given pounds, ounces, dtc, to drams, then multiply 
hy the number of grains in a dram, and the product will he the em- 
iwer in grains, (Art. 252.) 

Obs. 1. When the given example contains pov/nds only, we may multiply 
4hem by 7000, and the product will be grains. 

2. If the answer is required to be in poimds and a fraction of a pound, di- 
vide the grains by 5760. , 

6. In 32 lbs. avoirdupois, how many pounds Troy ? 

Solution, — 32Xl6Xl6X27-ii=224000 grs., and 224000 grs. 
= 38 lbs. 10 oz. 13 pwts. 8 grs. Ans, 

Y. In 48 lbs. avoirdupois, how many pounds Troy ? 

8. A merchant bought 100 lbs. 10 oz. of tea avoir., and sold it 
by Troy weight : how many pounds did he gain ? 

9. A druggist bought 1260 lbs. of alum avoirdupois, and re- 
tailed it by Troy weight : how many more pounds did he sell 
than he bought ? 

285* The area of a floor, a piece of land, or any surface which 
has four sides and four right-angles, is found by multiplying its 
length and breadth together. 

Note 1. The area of a figure is the superficial contents or ^pace contained 
within the line or lines, by which the figure is bounded. It is reckoned in 
square inches, feet, yards, rods, &c. 

2. A figure which has four sides and four right-angles, like the following 
diagram, is called a Rectangle or Parallelogram, 



QiTKBT.— 384. How is avoirdupois weight reduced to Troyi 285. How do yoa find 
the area or superficial contents of a surface having four side« and four right-angles 1 
JVote. What is meant by the term area 1 How is it reckoned 1 What is a figure which 
lias four sides and four right-angles called 1 
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10. How many square yards of carpeting will it take to corer 
a room, 4 yards long and 3 yards wide ? 

Suggestion, — ^Let the given room be 
represented by the subjoined figure, the 
length of which is divided into 4 equal 
parts, and the breadth into 3 equal 
parta> which we will call linear yards. 
Now 1^ is plain that the room will con- 
tain as many square yards as there are 
squares in the given figure. But the 
number of squares in the figure is equal to the number of equal 
parts (linear yards) which its length contains, repeated as many 
times as there are equal parts (linear yards) in its breadth ; that 
is, it is equal to 4X3, or 12. Ans, 12 yds. 

11. How many sq. feet in a floor, 20 feet long, 18 feet wide ? 

12. How many acres in a field, 50 rods long, 45 rods wide ? . 

13. How many square yards in a ceiling, 35 feet long and 28 
feet wide ? 

14. How many acres in a farm, 420 rods long and 170 rods 
wide? 

15. What is the area of a square field, whose sides axe 80 rods 
in length ? 

16. How many yards of carpeting, a yard wide, will it take to 
cover a floor 18 feet square. 

17. How many yards of plastering are required to cover four 
sides of a room, 18 ft. long, 15 feet wide, and 9 ft. high ? 

18. How many square yards of shingling will cover both sides 
of a roof, whose rafters are 20 feet, and whose ridge pole is 25 
feet long ? 

286* The cubical contents , or solidity of boxes of goods, 
piles of wood, <fec., are found by multiplying the length, breadth, 
and thickness together, 

19. How many cubic feet in a box 6 feet long, 4 feet wide and 
8 feet deep? 

Solution. — 5X4=20, and 20X3=60. Ans, 60 cu. ft. 



QoKST.— ^186. How are the cubical contents of a box of goods, a pile of wood, hc^ 
foandl 

8* 
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20. HoTV many cubic feet in a llock of granite, 65 m. long, 42 
in. wide, and 36 in. thick ? 

21. How many cubic feet in a load of wood, 8 ft. long, 4-1 fL 
high, and 3-i- ft. wide ? 

22. How many cords of wood in a pile, 46 ft. long, 16 ft. high, 
and 14ff| feet wide ? 

23. How many cubic feet in a vat, 12 ft. long, 8^- ft. wide, and 
H ft. deep ? 

24. How many cubic feet in a bin, 12 ft. long, 9 ft. deep, and 7 
ft. wide ? 

25. How many cubic yards in a cellar, 18 ft. long, 12 ft. wide, 
and 9 ft. deep ? 

26. How many cubic feet in a stick of timber, 2 ft. square, and 
40 ft. long ? 

27. How many cubic feet in a cistern 15 ft, long, 12 ft. wide, 
and 10 ft. deep ? 

287* To reduce Cubic to Dry, or Liquid Measure. 

First reduce the given yards, feet, <&c., to cubic inches ; then 
divide by the number of cubic inches in a gallon, or bushel, as 
the case may be, and the quotient will be the answer required _ 
(Arts. 260, 263.) 

28. In 10752 cubic feet, how many bushels? 

Solution. — 10752 X 1728 = 18579456 cubic uiches ; and 
18579456-r2150TV=8640 bushels. 

29. In 21504 cubic feet, how many bushels ? 

30. In 462 cubic feet, how many wine gallons ? 

31. In 1155 cubic feet and 33 inches, how many wine gallons ? 

32. In 846 cubic feet, how many beer gallons i 

33. In 1128 cubic feet and 141 in., how many beer gallons ? 

34. How many bushels will a bin contain, which is 5 ft. long, 
6 ft. wide, and 4 ft. deep ? 

35. How many bushels will a bin contain, which is 8 ft. long, 
4f ft. wide, and 3-J ft. deep ? 

^ r— I ■_■_ ■■_■__ ^ ^B^b^MMW 

QuKST— 287. How reduce cubic to dry, or liquid measure 1 
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86. How many bushels will a bin contain, which is 14 ft. long, 
10 ft. 8 in. wide, and 6 ft. 8 in. deep ? 

37. How many wine gallons in a cistern, which is 6 ft. langp 
5 ft. wide, and 4 feet deep ? 

38. How many barrels of water (wine meas.) will a cistern 
hold, which is 20 ft. long, 15 ft. wide, and 10 ft. deep ? 

39. The distributing reservoir of the Croton Water Works in 
the City of New York, is 436 ft. square and 40 feet high : how 
many hogsheads of water will it hold ? 

288* To reduce Dry, or Liquid, to Cubic Measure. 

Mrst find the number of bushels, if dry measure, or gallons, if 
liquid measure, in the given example ; then multiply by the num- 
ber of cubic incites in a gallon, or bushel, as the ca^e may be, and 
the product will be the answer required. (Art. 263.) 

40. How many cubic feet in a bin, which contains 100 bushels ? 

Solution. — 100X2150Tftr = 216040, and 215040 -r lV28= 
124-ft^, or 124t cubic feet. Ans. 

41. How many cubic feet in a lime Idln, which holds 100 
bushels ? 

42. How many cubic feet in the hold of a ship, which contains 
1000 bushels of grain ? 

43. How many cubic feet in 1 hogshead, wine measure ? 

44. How many cubic feet in a cistern, which holds 60 barrels 
of water? 

46. How many cubic feet in a vat, which contains 100 hogs- 
heads wine measure ? 

289* To reduce Liquid to Dry Measure, or Dry to Liquid 
Measure. 

First find the cubic inches in the given example; then divid 
them by the number of cubic inches in a gallon, or busM, as the cas4 
may be, and the quotient will be the answer required. 

QiJstT.-^B8. How reduce dry, or liquid measure to cub b 1 389 How reduce ttqaii 
to dry Bieaanre 1 How dry to liquid measure 1 
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46. In 40 gallons wine measure, how many bushels ? 
Solutum, — 40X231=9240 cu. in., and 9240 cu. in.-7-2160A= 

4-Jff bushels. Ans, 

47. In 6 hogsheads, 16 gallons, how many bushels ? 

48. In 6 bushels, how many gallons wine measure ? 

49. In 3200 quarts dry measure, how many hogsheads wine 
measure ? 

290. To reduce Wine to Beer Measure, or Beer to Wine 

Measure. 

First find the number of cvhic inches in the the given example ; 
then divide them hy the number of cvhic inches which it takes to 
m>ake a gallon in the required measure, 

60. In 94 wine gallons, how many beer gallons ? 

Solution. — 94X231=21'714 cu. in., and 21714 cu.in.-T-282=s 
77 gallons. Ans. 

51. In 1 hhd. wine measure, how many beer gallons ? 

52. A tavern-keeper bought 4 hhds. of cider wine measure, and 
retailed it by beer measure : how many gallons did he lose ? 

53. In 20 beer gallons, how many wine gallons ? 

54. A grocer bought 7238 gallons of milk beer measure, and 
retailed it by wine measure : how many gallons did he gain ? ' 

65. A druggist bought 10000 gallons of alcohol beer measure, 
and sold it by wine measure : how many gallons did he gain ? 

56. A grocer bought Q5 hhds. 29 gals, and 2 quarts of milk by 
beer measure, and sold it to his customers by wine measure : how 
many quarts more did he sell than he bought ? 

57. A liquor dealer bought 120 pipes of wine which his clerk 
retailed by beer measure : how many gallons more did he buy 
than he sold ? 

29 1 • Since the earth revolves on its axis 1° in four minutes, 

or 1' in 4 seconds of time, (Art. 268,) it is evident that longitude 

may be reduced to tim£. That is, multiplying degrees of longi- 

* tude by 4 reduces them to minutes of time, multiplying minutes 

of longitude by 4 reduces them to seconds of time, &c. 

QvBST.— S90. How reduce wine to beer measure 1 How oeer to wine meanm 1 
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6 J reversing this process it is evident that time may be reduced 
to longitude. Thus, dividing seconds of time by 4, will reduce 
them to minutes of longitude ; dividing minutes of time by 4^ will 
reduce them to degrees, &c. Hence, 

20 2« To find the diflference of time between two places from 
the difference of their longitude. 

Reduce the difference of longitude to minutes ; multiply them hy 4, 
and the product will he the difference of time in seconds, which 
may he redmxd to hours and minutes. 

Obs. When the difference of longitude consists of degrees only, we may mol- 
(iply them by 4, and the product will be the answer in miniUes, 

68. The difference of longitude between New York and Cin- 
cinnati is 10® 26' : what is the difference in their time ? 

Solution.— lO"" and 26'=626' ; (Art. 281;) now 626'X4= 
2504 seconds of time; and 2504 sec. -r- 60=41 min. 44 sec. Ans. 

69. The difference of longitude between Albany and Boston is 
2® 9' : what is the difference in their time ? 

60. The difference of longitude between Albany and Detroit is 
9° 45' : what is the difference in their time ? 
. 61. The difference of longitude between New Haven and New 
Orleans is 17° 10' : what is the difference in their time? 

62. The difference of longitude between Charleston, S. C. and 
Mobile is 8° 27' : what is the difference in their time ? 

63. The difference of longitude between New York and Canton 
is 187° 3' : what is the difference in their time ? 

293* To find the difference of longitude between two places 
from the difference in their tims. 

Mediae the given difference of time to seconds ; divide them hy 4, 
and the quotient will he the difference of longitude in minutes, which 
may he reduced to degrees. (Art. 281.) 

Obs. When there are no seconds in the difference of time, we may dhida 
the minutes by 4, and the quotient will be the answer in degrees. 

. -_= I . 

QuKST.— 393. How find the diflbrence of time between two places from their diflbr- 
ioee of longitude 1 393. How find the diflbrence of longitude from the difbrencs of time f 
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64. A ubip sailed from Boston to Idyerpool ; on the fourth day 
the mastor took an observation of the sun at noon, and found bj 
his chrocometer that it was 1 hr. 5 min. and 40 sec. earlier than 
the Boston time : how many degrees east of Boston was the ship ? 

Solution, — 1 hr. 5 m. 40 sec.=3940 sec, (Art. 281,) and 3940 
sec. •— 4 =985'. The ship had therefore sailed 985' east, which 
b equal to 16° 25'. Ans. 

65. The difference of time between Albany and Buffalo is 19 
minutes : what is the difference of their longitude ? 

QQ. The difference of time between Richmond and New Orleans 
is 51 min. 4 sec. : what is the difference of their longitude ? 

67. The difference of time between Boston and Cincinnati is 
53 min. 32 sec. : what is the difference of their longitude ? 

COMPOUND NUMBERS REDUCED TO FRACTIONS. 

294* That one concrete number may properly be said to be a 
jHirt of another, the two numbers must necessarily express objects 
of the same kind, or objects which can be reduced to the same 
kind or denomination. Thus, 1 penny is ^rhr of a pound, but 1 
penny cannot properly be said to be a part of a foot, or of a year ; 
for, feet and years cannot be reduced to pence. So, 1 orange is -J- 
of 5 oranges ; but 1 orange cannot be said to be i of 5 apples, or 
5 pumpkins; for apples and pumpkins cannot be reduced to 
oranges. 

Ex. 1. Reduce 2s. Vd. to the fraction of a pound. 

Analysis. — ^The object in this example is to find what part of 
1 pound, 2s. Yd. is equal to. To ascertain this, we must reduce 
both the given numbers to the same denomination, viz : pence;, 
Now 28. '7d.=31d., and £l=240d. (Art. 281. 1.) The Question, 
therefore, resolves itself into this : what part of 240 is 31 ? The 
answer is ^Vjt; consequently 2s. 7d. (31d.) is ^ftV of a pound, 
Hance, 



QuKBT.-^394. When can one concrete number be said to be a part oT another t 
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295* To red'-- a compound number to a common fraction, 
of a higher denomination. 

First reduce the given compound number to tlie lowest denomina* 
Hon mentioned for the numerator ; then reduce a unit of the de* 
nomination of the required fraction to the same denomination as the 
numerator, and the result will he the denominator. (Art'. 281.) 

Ob8. 1. The given number, and that of which it is said to be a. party must, 
in all cases, be reduced to the same denomination. (Art. 294.) 

2. When the given number contains but one denomination, it of coiirse re- 
quires no reduction. 

If the given number contains a fraction, the denominator of the fraction is 
the lowest denomination mentioned. Thus, in 6|s., the^ lowest denomination 
\b fourths of a shilling; in -ffar., the lowest denomination is ^/i^ of a farthing. 

2. Reduce f of a penny to the fraction of a pound. 

Solution. — Since sevenths of a penny is the lowest and only 
denomination given, we simply reduce £l to sevenths of a penny 
for the denominator'. Now £l = 240d., and 240d.X '7=1680. 
Ans. £ 16^6 6 ? or £Thr« Hence, 

296* To reduce a fraction of a lower denomination to an 
equivalent fraction of a higher denomination. 

Reduce a unit of the denomination of the required fractum to 
the same denomination as the given fraction, and the result will be 
the denominator. 

Or, divide the given fraction by the same numbers as in reducing 

whole compound numbers to higher denominations. (Art. 281. II.) 

Thus in the last example, fd.-T-12=^s., (Art. 227,) and /js.-r 

20i=£r6\Tr»=^^T8T. Ans. 

Obs. When factors common to the numerator and denominator occur tht 
operation may be shortened by canceling those factors. (Art. 221.) 

3. Reduc.e f of a penny to the fraction of a pound. 

4 
Solution. — By the last article, = the answer. 

^ 7X12X20 

4 4 1 

By Cancelation =- -rr— =£ — • ^ris. 

^ 7X12X20 7X12X^0,5 420 ^^' 

QuBST.— {295. How is a compound number reduced to a common fVacdon ? 996. How 
Is a fimction of a lower denomination reducer^ to the fraction of a b'^her * 
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4. Reduce 4|s. tc the fraction of a pound. An8,£i^, or £fyt 

5. Reduce 4s. Id, to the fraction of a pound. 

6. Reduce 9d. 2^ far. to the fraction of a pound. 

Y What part of £l is -f of 1 penny ? - 

8. What part of 1 lb. Troy is 7 ounces ? 

9, What part of 1 lb. Troy is 16 pwts. 3 grs? 

10. What part of 1 lb. avoirdupois is 8 oz. and 12 drams? 

11. What part of 1 ton is 14 cwt. and 16 lbs? 

12. What part of 1 yd. is 2 ft. and 4 inches ? 

13. What part of 1 mile is 82i rods ? 

14. What part of 1 acre is 45i rods? 

16. What part of 1 square rod is 63 square feet? 

16. Reduce f of 1 qt. to the fraction of a gallon. 

17. Reduce 7 gallons to the fraction of a hogshead. 

18. Reduce -f of 1 hour to the fraction of a day. 

19. Reduce -J of 1 minute to the fraction of an hour. 

20. Reduce f of 1 second to the fraction of a week, 

21. What part of £3, 6s. 6d. Ifar. is £2, Is. 3d. ? 

Solution.- — ^Reducing both numbers to farthings, £3, 6s 6d. Ifar. 
^3146 far., and £2, Is. 3d.=1980 far. (Art. 296. Obs.' .) Noi» 
1980 is -HH of 3146, wh^ich is equal to fff. Ana. 

22. What part of £2 is 7s. 6d. ? 

23. What part of £7, 3s. is £3 ? 

24. What part of 2 bushels is 3 pecks ? 
26. What part of 10 bushels is 10 quarts? 

26. What part of 16 rods is 40 feet? 

27. What part of 3 weeks is 2 days and 7 hours ? 

28. What part of 2 hhds. 10 gals, is 46 gals.? 

29. What part of 2 tons, 3 cwt. is 16 cwt. Gd lbs. ? 

30. What part of 1 ton is ^ lbs. 10 ounces ? 
' 31. What part of 90° is 1© 15' 30" ? 

32. What part of 360° is 46° 15' 10''? 

33. What part of 3 lbs. Troy is 1 lb. 3 oz. ? 

34. What part of 25 lbs. Troy is 10 lbs. 7 ot 10 pwta. ? 
36. What part of 1 acre is 40 rods ? 

36 What part of 6 acres is 1+ acres ? 
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FRACTIONAL COMPOUND NUMBERS 

REDUCED TO WHOLE NUMBERS OF LOWER DENOMINATIONS. 

Ex. 1. Reduce -f of £1 to shillings and pence. 

Analysis, — f of Is. =4 of 5s. or -fs., consequently -J of 20s. (£1) 
IS 20 times as much, and -Is. X 20=-H^s. or 12s. and ^ of a shilling. 

Reasoning as before, f of ld.=-i' of 4d., or ^., and -J- of 12d, 
(Is.) is 12 times as much; but ■Hxi2=V^«> or 6d. Therefore 
€| — 12s. 6d. Ans. Hence, 

297* To reduce fractional compound numbers to whole num« 
bers of lower denominations. 

Mrst reduce the given numerator to the next lower denomination ; 
then divide the product hy the denomincUor, and the quotient toill 
he an integer of the next lower denomination, (Art. 281. I.) 

Proceed in like ma/nner with the remmnder, and the several gwh 
tients will be the whole numbers required, 

Ob8. This operation is the same in principle as reducing higner denomina 
tions of whole numbers to louoer, (Art. 281. I.) Whenever the fraction be 
comes improper^ it is reduced to a whole or mixed number. (Art 196.) 



2. Reduce 

8. Reduce 

4. Reduce 

5. Reduce 

6. Reduce 

7. Reduce 
-8. Reduce 

9. Reduce 

10. Reduce 

11. Reduce 

12. Reduce 

13. Reduce 

14. Reduce 
16. Reduce 

16. Reduce 

17. Reduce 



f of £1 to shillings. Ans, 16s. 

i of £l to shillings and pence, 
f of Is. to pence and farthings. 
^ of 1 lb. Troy to ounces, &c. 
•f of 1 ounce Troy to pennyweights, 
f of 1 lb. avoirdupois to ounces, <fec. 
4" of 1 cwt. to pounds, <fec. 

of 1 ton to pounds, &c. 
1 yard to feet and inches. 

of 1 rod to feet and inches. • 
-J of 1 mile to rods, feet, &c. 
-f of 1 gallon wine measure to quarts, <feo. 
"i^ of 1 hogshead wine measure to gallons, <kc 
f of 1 peck to quarts, &c. Ans, 6 qts. H pts. 
f of 1 bushel to quarts, <fec. 
f of 1 hoxir to minutes and seconds. 



4 of 



QussT." -397. How are fhtctional cooipotind namben reduced to whole ohm t 
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18 Reduce -A of 1 day to hours, <fec. 

19. Reduce -f of 1 minute to seconds. 

20. Reduce f of 1 degree to minutes, &c. 

21. Reduce JCtIt to the fraction of a penny. 

Solution, — We reduce the numerator to pence, the denomina- 
tion required, and divide it by the denominator, as in the last 
article. Thus, 2X20X12=480; and 480-r 720=^1*. Thei^ 
fore JC7^=^4^d.=4^}=|- or -fd. Ans. Hence, 

29 8 • To reduce a fraction of a higher denomination to an 
equivalent fraction of a lower denomination. 

Reduce the given numerator to the denomination of the required 
fraction, and place the result over the given denominator, 

Obs. 1. This process is the same in principle as to reduce a. whole ccmpound 
r imber to a lower denomination. (Art. 281. I.) 

2. When factors common to the numerator and denominator occur, the op- 
f \tioa may he shortened hy canceling those factors. (Art. 221.) 

Thus, in the last example, '^g^^'' =the answer. 
By Cancelation, = — ^t-t :=-|d. Ans, 

12, Reduce -rt? of £l to the fraction of a penny. 

23. Reduce -jftr of 1 lb. avoirdupois to the fraction of an ounce. 

24. Reduce frfisr of 1 mile to the fraction of a rod. 

25. Reduce -|f of a day to the fraction of an hour. 

26. Reduce -^ of 1 week to the fraction of 1 minute. 

27. Reduce 41- of 1 yard to the fraction of a nail. 

28. Reduce -^ of 1 bushel to the fraction of a quart. 

29. Reduce -ft^ of 1 hhd. wine measure to the fraction of a quart. 

30. Reduce t^ of 1 lb. Troy to the fraction of an ounce. 

31. Reduce iVft of 1 pound Troy to the fraction of a pwt. 

32. Reduce -g*^ of an acre to the fraction of a rod. 

33. Reduce -Hhr of a square yard to the fraction of a foot. 

84. Reduce xJir of a degree to the fraction of a second. 

' ' ' ' ' ' 1^ 

QuKBT.— 398. How is a fhustion of a higher denomination reduced to the fkaetioii of • 
kiwer denomination 1 
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ADDITION OP COMPOUND NUMBERS. 

299. The process of adding numbers of different dtnomp' 
nations, is called Compound Addition. 

1. What is the sum of £6, lis. 5d. 1 far. ; £4, 9s. Bd, 2 far. ; 
•€3, 12s. 8d. 3 far. ; and £8, 6s. 9d. 1 far. ? 

Having placed the farthings under far- 
things, the pence under pence, (fee, we 
add the column of farthings together, as 
in simple addition, and find the sum is 7, 
which is equal to Id. and 3 far. over. 
Set the 3 far. imder the column of far- 
23 " " 6 " 3 Ans, things, and carry the Id. to the column 
of pence. The sum of the pence is 29, which is equal to 2s. and 
5d. over. Place the 5d. under the column of pence, and carry 
the 2s. to the column of shillings. The. sum of the shillings is 
40, which is equal to £2, and nothing over. Write a cipher under 
the column of shillings, and carry the £2 to the column of pounds. 
The sum of the pounds is 23. Ans, £23, Os. 5d. 3 far. 

300« Hence, we derive the following general 

RULE FOR ADDING COMPOUND NUMBERS. 

1. Write the numbers so that the same denominations shall stand 
under each other, 

XL Beginning with the lowest denomination, find the sum of each 
column separately, and divide it hy that number which it requires 
of the column added, to mxike one of the next higher denominatum. 
Set the remainder under the column added, and carry the quoti(\i 
to the next column. 

III. Proceed in this manner with all the other denominations 
except the highest, whose entire sum is set down. 

Proof. — The proof is the same as in Simple Addition. (Art. 55. 

0b8. 1. Fractional compound numbers should be reduced to whole num 
bers of lower denominations, then added as above. (Art. 166.) 

QcKiT. — ^399. What is Compound Addition t 300. How do you write compound numbers 
Ibr addition. 1 Which denomination do you add first? When the sum of any column ifl 
imnd, what is to be dene with it 1 What is done with the last column 1 
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2. Compound Addi ion is the same in prindple as Simple Addition* 
In the latter, it is true, w.c anifinmly cany the tetiSy and in the former we cany 
for different nombeis ; yet in each we always cany for that nomber which it 
takes of the order or denomination we are adding to make one in the next 
higher order or denomination. 
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60 11 Ans. 

6. A fanner sold to one customer 3 tons, 5 cwt. 17 lbs. 18 os. 
of hay; to another, 4 tons, 7 cwt 35 lbs. 12 oz.; to another, 

1 ton, 15 cwt. 63 lbs. 7 oz. : how much hay did he sell to all ? 

6. What is the sum of 15 tons, 6 cwt. 45 lbs. 5 oz. ; 3 tons, 
17 cwt. 80 lbs. 6 oz. ; 26 tons, 31 lbs. 7 oz. ? 

7. What is the sum of 21 lbs. 7 oz. 12 pwts. 10 grs, ; 28 lbs. 
5 oz. 8 pwts, 7 grs. ; 7 lbs. 6 pwts. 15 grs. ; 41 lbs. 6 oz. 20 grs. ; 
9 lbs. 7 grs. ? 

8. What is the sum of 16 lbs. 3 oz. 6 pwts. 19 grs. ; 100 lbs. 
8 oz. 16 pwts. ; 97 lbs. 5 oz. 10 grs. ; 115 lbs. 9 oz. ? 

9. Add together 19 rods, 12 ft. 8 in.; 64 rods, 13 ft. 3 in.; 
28 rods, 10 ft. 5 in. ; 60 rods, 9 ft. 11 in. 

10. Add together 5 leagues, 2 m. 4 fur. 7 rods, 4 yds. ; 18 
leagues, 2 m. 3 fur. 21 rods, 3 yds. ; 85 leagues, 6 for. 10 rods, 

2 yds. 1 ft. 

11. Add together 19 yds. 3 qrs. 3 na. ; 21 yds. 2 qrs. 1 na. ; 
42 yds. 1 qr. 2 na. ; 30 yds. 3 qrs. 2 na. 

12. Add together 65 yds. 3 qrs. 1 na. ; 81 yds. 2 qrs. 2 na; 
100 yds. 3 qrs. 1 na. ; 95 yds. 1 qr. 1 na. ; 15 yds. 3 na. ; 28 
yds. 2 qrs. 

13. Add together 17 A. 25 r. 29 sq. ft. ; 49 A. 15 r 4 sq. ft.; 
62 A. 29 r. 31 sq. ft. ; 10 A. 45 r. 16 sq. ft. 

14. Add together 100 A. 3 R. 12 r. ; ll6 A. 2 R. 20 r. ; 160 
A. 1 R. 15 r. ; 91 A. 2 R. 26 r. 

QuMBT.^Oif. Does Compound Addition dUbr ftom simpls AiMMont 
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15. One room in a house contains 15 sq. yds. 6 ft. V in. of plas- 
tering; another 10 yds. 7 ft. 30 in. ; another 9 yds. 6 ft. 25 in. ; 
another 7 yds. 5 ft. 63 in. : how much plastering is there in aU 
of them? 

16. A merchant bought one cask of oil containing 73 gals. 3 
qts. ; another 60 gals. 2 qts. ; another 40 gals. 1 qt. ; another 65 
gals. 2 qts. : how much oil did he buy ? 

17. What is the sum of 20 hhds. 41 gals. 3 qts. 2 pts. 3 gi. ; 
31 hhds. 20 gals. 1 qt. 1 pt. 3 gi. ; 48 hhds. 19 gals. 2 qts. 1 pt. 

2 gi. ; 81 hhds. 40 gals. 1 gi. ? 

18. What is the sum of 10 wks. 5 d. 12 hrs. 40 min. ; 21 wks. 

3 d. 9 hrs. 15 min. ; 40 wks. 4 d. 17 hrs. 30 min. ; 42 wks. Id.? 

19. What is the sum of 40 bu. 3-} pks. 4 qts. ; 63 bu. 2-} pks. 

5 qts. ; 80 bu. 7-} pks. 1 qt. ; 45 bu. 2 pks. 3 qts. ; 90 bu. 1 pk. ? 

20. What is the sum of 7 qrs. 6 bu. 1 pk. 3 qts. ; 27 qrs. 

6 bu. 6 qts. ; 34 qrs. 1 bu. 6 qts. ; 65 qrs. 6 bu. 3 qts. ? 

SUBTRACTION OP COMPOUND NUMBERS. 

301« The process of finding the difference between numbers cf 
different denominations, is called Compound. Subtraction. 

1, From £35, l7s. 6d. 3 far., subtract £16, 9s. 8d. 2 far. 

Operation. Having placed the less number under 

£ s. d. far, the greater, with farthings under far- 

36 " 17 " 6 " 3 things, pence under pence, &c., we sub- 

16 " 9 " 8 " 2 tract 2 far. from 3 far., and set the 

19 " 7 '' 10 " 1 Ans, remainder 1 far. under the column of 

farthings. But 8d. cannot be taken from 
6d. ; we therefore borrow 1 from the next higher denomination, 
which is shillings; and Is. or 12d. added to the 6d. make 18d. 
Now 8d. from 18d. leaves lOd. Since we borrowed, we must 
carry 1 to the next denomination in the lower number, as in sim- 
ple subtraction. (Art. 72.) 1 added to 9 makes 10; and 10 from 
17, leaves 7. Finally, 16 from 35, leaves 19. 

Ans, £19, 7s. lOd. 1 fai. 

QuKST.— 901. What is Compound Subtraction? 
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302* Hence, we derive the following general 

RULE FOR SUBTRACTING COMPOUND NUMBERS. 

1. Write the less number under the greater, so thai the same de- 
nominations may stand under eajch oilier. 

II. Beginning with the lowest denomination, subtract the num- 
ber in each denomination of the lower line from the number above 

t, and set the remainder below. 

III. When a number in any denomination of the lower line is 
larger than the number above it, borrow one of the next higher de^ 
nomination and add it to the number in the upper line. Subtract 
as before, and carry 1 to the next denomination in the lower line, as 
in subtraction of simple numbers, (Art. 72.) 

Proof. — The proof is the same as in Simple Subtraction. 

Obs. 1. fractional compound iftunbers should be reduced to whole nombeni 
of lower denominations, then subtracted as above. (Art. 166.) 

2. Compound Subtraction is the same in principle as Simple Subtrao- 
tioD. In both cases, when the number in the lower line is larger than that 
above it, we borrow as many units as it takes of the order or denomination we 
are subtracting to make otic of the next higher order or denominaticn, and in 
both, we carry 1 to the next figure in the lower number. 

2. From £48, iVs. 6d. 2 far., take £39, 14s. 9d. 3 far. 

3. From £l60i, 6is. Sfd., take £100^-, 8s. 

4. From £1000, take £500, 6s. Id. 2 far. 

5. From 16 cwt. 3 qrs. 16 lbs., take 8 cwt. 2 qrs. 8 lbs. 6 oz. 

6. From 85 tons 16 cwt. 39 lbs., take 61 tons 14 cwt. 68 lbs. 
Y. Subtract 69 m. 41 r. 12 ft. from 89 m. 10 r. 14 ft. 

8. Subtract 17 I. 2 m. 3 fur. 4 r. 4 ft. from 19 1. 1 m. 2 fur. 15 r. 

9. Subtract 49 bu. 3 pks. 6 qts. from 85 bu. 2 pks. 4 qts. 

10. Subtract 95 qrs. 4 bu. 3 pks. from 115 qrs. 3 bu. 1 pk. 

11. Subtract 29 yds. 2 qrs. 3 na. from 85 yds. 1 qr. 2 na. 

12. Subtract 55 yds. 2 qrs. 1 na. from 100 yds. 

13. Subtract 75 gals. 3 qts. 1 pt. from 82 gals. 2 qts. 

QtrEST.— 302. How do you write compound numbers for subtraction 1 Where begin to 
■ubtract? When the number in the lower line is larger than that above it, what ii tn be 
done 1 Oba. Does Compound Subtraction differ from Simpie Subtraction 1 
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15. A man having 140 A. 17 r. of land, sold 54 A. 68 r. : how 
much had he left ? 

16. Two men having bought 465 A. 48 r. of land, one of them 
wished to take 230 A. : how much would the other have ? 

17. A farmer having 144 cords. 55 ft. of wood, sold 87 c. 93 ft. : 
how much had he left ? 

J 8. In a certain village there are two public cisterns ; one con- 
tains 446 cu. ft. 69 in., the other 785 cu. ft. 95 in. : what is the 
liflference in their capacity ? 

19. The latitude of the Cape of Good Hope is 30° 55' 15' 
and that of Cape Horn, 55° 58' 30" : what is their difference ? 

2a. The latitude of the Straits of Gibraltar is 36° 6' 30", and 
*hat of the North Cape, 71° 10' : required their difference. 

21. The longitude of New York is 74° 1', and that of Cincin 
jkati 84° 27' : required their difference. 

22. From 160 yrs. 11 mo. 2 wks. 5 ds. 16 hrs. 30 min. 40 sec, 
take 106 yrs. 8 mo. 3 wks. 6 ds. 13 hrs. 45 min. 34 sec. 

23. What is the time from Feb. 22d, 1845, to May 21st, 1847 ? 

Operation, May is the 5th month, and Feb. the 2d. 

yr, mo, d. Since 22 days cannot be taken from 21 d., we 

^847 " 5 " 21 borrow 1 mo. or 30 d. ; then say 22 from 51 

1845 " 2 " 22 leaves 29. 1 to carry to 2 makes 3, and 3 

Ans. 2 " 2 " 29 from 5 leaves 2. 5 from 7 leaves 2. Hence, 

.303* To find the time between two dates. 

Wnte the earlier date under the later y placing the years on the 
left^ the number of the month next, and the day of the month on the 
right, and subtract as before, (Art. 302.) 

Obs. 1. The number of the month is easily determined 3y reckoning from 
January, the 1st month, February the 2d, &c. (Art. 264.) 

2. In finding the time between two dates, and in casting interest, 30 dayi 
are considered a month, and 12 months a year. 

3. Instead of setting down the ordinal number of the month, as in the 
flolution above, some prefer to write the number of whole months that have 

Quest. — 303. How do yon find the time between two dates 1 Oha In binding time be 
tween two dates, and in eastlni; interest, how many days are considcired a month * 
many months a year 1 
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elapsed in the given year. E. g., if the date is Feb. 22d, 1845, they would 
wrhe L in the place of months ; because, it is said, 2 whole months have not 
elapMd in the year 1845. But it may be doubted whether this method would 
not lead to frequent mistakes. 

Betfides, it may be urged with equal reason, that 1 ought to be deducted 
from the day of the month, and 1 from the year; for neither 22 whole days^ nor 
1845 whole years had elapsed at the time of the date, but the 22d day tmd the 
1845th year were then passing. In this way, the subject, which in itself is 
■mple, becomes intricate and perplexing. 

24. General Washington was bom Feb. 22d, 1732, and died 
Dec. 14th, 1799 : how old was he ? 

25. The Independence of the United States was declared, July 
4th, 1776 : how long is it since ? 

26. A note was given Aug. 25th, 1840, and paid Feb. 6th, 
1842 : how long did it run ? 

27. The United States Exploring Expedition sailed from Norfolk 
on the 18th of Aug., 1838, and returned to New York on the 10th 
of June, 1842 : how long was the voyage ? 

COMPOUND MULTIPLICATION. 

304* The process of multiplying numbers of different denofmr 
inations, is called Compound Multiplication. 

Ex. 1. What will 6 cows cost, at £5, 2s. 7fd. apiece"? 

Analysis, — Since 1 cow costs £5, Operation, 

2s. 7f d., 6 cows will cost 6 times as £ s, d, far, 
much. Beginning with the lowest 6 " 2 " 7 " 3 

denomination, 6 times 3 far. are 18 far., 6 

equal to 4d. and 2 far. over. Set the 30 " 15 " 10 " 2 Am. 
2 far. under the denomination multi- 
plied and carry the 4d. to the next product. 6 times 7d. are 42d. 
and 4d. make 46d., equal to 3s. and lOd. Set the lOd. under the 
pence, and carry the 3s. to the next product. 6 times 2s. are 12s. 
and 3s. make 16s. As the product 15s. does not make one in the 
next denomination, we set it under the column multiplied. Fi- 
nally, 6 times £5 are £30. The answer is £30, 15s. lO^d. 



QUKHT.— 304. What is Compound MultlpliciUion 1 
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305 • Hence, we deduce the following general 

RULE FOR MULTIPLYING COMPOUISD NUMBERS. 

Multiply each denomination separately, beginning mtk tlie lotoest, 
vayd divide each product by that number which it takes of the denom'- 
ination multiplied, to make ons of the next higher ; set doum the 
:rein4zinder, and carry the quotierA to the next produ^ct, as in addition 
^f compourul numbers. (Art 300.) 

Obs. I. When the multiplier is a composite number, it is advisable to multi* 
ply first by one factor and that product by the other. (Art. 97.) 

2. Compound Multiplication is the same in principle as Simple Multiplicar 
tion. In each we carry for tJiai n/wmber which it takes of the order or denom- 
ination we are multiplying, to make 07i£ of the next higher order or denomi 
nation. 

2. What will ^28 horses cost, at £21, 3s. Y-Jd. apiece? 

Operation, 
£ s, d, far. 
21 " Z" 1 " I We multiply by the factors of 28, 

*J . which are Y and 4, and set down each 

148 " 6 " 2 "3 result as above. 

4 



693 " " 11 " Ans. 



3. What cost 7 acres of land, at £35, 6s. 7d. per acre ? 

4. What c6st 18 barrels of flour, at £l, 6s. 8^. per barrel? 

5. A man bought 15 loads of hay, each weighing 1 T. 270-Jlbii : 
what was the weight of the whole ? 

6. Multiply 16 tons, 3 cwt. lOi lbs. by 25. 

7. Multiply 12 lbs/3 oz. 16 pwts. by 66. 

8. If 1 dollar weighs 17 pwts. 4^ grs., how much will 96 dol- 
lars weigh ? 

9. Multiply 48 hhds. 15 gals. 2 qts. 1 pt. by 63. 
10. Multiply 56 pipes, 1 hhd. 23 gaJs. by 100. 

QimsT. — 90S. Where do you begin to mnltiply a compound number 1 What is dona 
with eaeh product ? Ohs. When the multiplier is a compoif'^e number, how proeeed 1 
Does it differ from Simple Multipycat\on ? 
T.H. 9 
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11. Bmght 72 pieces of cl:th, each containing 32f yards: 
how much did they all contain ? 

12. If 1 cloak requires 10 yds. 3 qrs., how much will 600 
cloaks require ? 

13. Multiply 175 miles, 1 fur. 18 rods by 84. 

14. Multiply 40 leagues, 2 m. 5 fur. 15 r. by 50. 

15. Multiply 149 bu. 12 qts.'by 60. 

16. Multiply 26 qrs. 1 bu. 3 pks. 5 qts. by 110. 

17. Multiply 160 acres, 65 rods by 52. 

18. Multiply 310 acres, 3 roods, ,3 rods by 81. 
19^ Multiply 265 cu. ft. 10 in. by 93. 

20. Multiply 148 cords, 29-,-\- ft. by 650. 

21. Multiply 365 d. 5 hrs. 48 min. 48 sec. by 36. 

22. Multiply 70 yrs. 6 mo. 3 wks. 5 d. by 17. 

23. Multiply 75° 40' 21" by 210. 

24. If a ship sails 3° 24' 10" per day, how far will /she sail hi 
60 days ? 

25. If 1 acre produce 45 bu. 26 qts., how much will 100 acr» s 
produce ? 

26. If 1 barrel of flour requires 4 bu. 3 pks. 5 qts. of wheat, 
how much will 500 barrels require ? 

27. What cost a chest of tea containing 17 lbs., at 6s. 10^. per 
poimd? 

28. What is the duty on 1000 gals, of brandy, at 13s. 7d. per 
gallon ? 

29. What is the duty on 10560 lbs. of sugar, at 6d. 3 far. per 
pound? 

30. What is the duty on 1500 yards of broadcloth, at 6s. 9id. 
per yd. ? 

31. If 1 load of wood measures 117 ft. 110 in., how much will 
40 loads of the same size measure ? 

32. If 1 quarter of beef weighs 216 lbs. 7 oz., how much will 
4 quarters weigh ? 

33. If 1 bushel of salt weighs 72 lbs. 10 oz., bow much will 
860 bushels weigh ? 

34. If 1 cask of oil ccntains 86 gals. 2 qts. 1 pt., how much wil 
1 00 casks of the same size contain ? 



Jr 
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COMPOUND DIVISION. 

306* The process of dividing numbers of different deriomiwi^ 
tions, is called Compound Division. 

Ex. 1. Divide £26, 3s. 4d. 2 far. by 6. 

Operation, Beginning with the pounds, we find 

£ s. d. far, 6 is contained in £25, 4 times and 1 

6)25 " 3 " 4 " 2 over. Set the 4 under the pounds, 

4 " 3 " 10 " 3 Ans. and reduce the remainder £l to shil- 
lings, which added to the 3s. mako 
28s. 6 in 23s. 3 times and 5s. over. Set the 3 under the shil- 
lings, and reduce the remainder 5s. to pence, which added to the 
4d.'make 64d. 6 in 64d., 10 times and 4d. over. Set the 10 
under the pence, reduce the 4d. to farthings, and divide as before. 
Ans, £4, 3s. lOd. 3' far. 

307* Hence, we deduce the following general 

RULE FOR DIVIDING COMPOUND NUMBERS. 

Begin with the highest denomination, and divide each separately. 
Reduce the remainder, if any, to the next lower denomination, to 
which add the number of that denomination contained in the given 
example, and divide the sum as before. Proceed in this mminer 
through all the denominations, 

Obs. 1. Each partial quotient will be of the same denomination, as that part 
of the dividend from which it arose. 

2. When the divisor exceeds 12, and is a composite number, it is advisable 
to divide first by one factor and that quotient by the other. (Art. 129.) If the 
divisor exceeds 12, but is not a composite number, long division may be em- 
ployed. (Art. 120. II.) 

3. Compound Division is the same in principle, as Simple Division. Pre^ 
fixing the remainder to the next figure of the dividend in simple division, Is 
the same as redticing it to the next lower order or denomination, and adding 
the next figure to it. 

Quest. — 306. What is Compound Division ? 307. Where do you begin to divide a com- 
pound number ? What is done with the remainder ? Obs. Of what denomination is each 
partial quotient 1 When the divisor is a composite number, how proceed ? Does it d,iffri 
from Simple Division ? *» 
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2. A man wished to divide 75 cwt. 2 qrs. 10 lbs. of beef equally 
among 35 families : how much could he give to each ? 

Operation, 
cwt, qrs, lbs. We divide by the factors of 35, which 

7)76 " 2 " 10 are 7 and 6, and set down each result as 

6)10 " 3 " f above. 

2 " " 16 Ans. 

8. Divide 312 lbs. 9 oz. 18 pwts. by 43. 

Ans, 7 lbs. 3 oz. 6 pwts. 
4. Divide 410 lbs. 4 oz. 6 pwts. 6 grs. by 8. 
6. Divide 786 bu. 18 qts. by 25. 

6. A farmer raised 1000 bu. 3 pks. 16 qts. of wheat on 40 
acres : how much was that per acre ? 

7. A man bought 10 horses for £200, 16s. : how much did he 
give apiece ? 

8. Divide £87, 10s. 7id. by 18. 

9. A merchant tailor put 216^ yds. 3 qrs. of cloth into 20 
cloaks : how much cloth did each cloak contain ? 

10. Divide 600 yds. 3 qrs. 2 na. by 64. 

11. A man traveled 1000 miles in 12 days: at what rate did 
he travel per day ? 

12. Divide 1600 m. 2 fur. 30 r. 12 ft. by 7. 

13. Divide 120 gals. 3 qts. 1 pt. by 72. 

14. Divide 400 hhds. 10 gals. 2 qts. 1 pt. by 9, 
16. Divide 366 d. 10 hr. 40 min. by 16. 

16. Divide 111 yrs. 20 d 13 hrs. 25 min. 10 sec. by II, 

17. Divide 46° 17' 10'' by 26. 

18. Divide 65 signs 12° 47' by 41. 

19. Divide 164 cords, 30 ft. by 17. 

20. Divide 410 cords, 10 ft. 21 in. by 61. 

21. If a chest of tea weighing 96 poimds cost £33, what will 
1 poimd cost ? 

22. If the duty on a pipe of wine is £60, Os. 6(1., what is the 
duty per gallon ? 

23. If a person spends £200 a year, what are his expenses per 
day? 
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SECTION IX. 

DECIMAL FRACTIONS. 

308» factions which decrease in a tenfold ratio, or which 
press simply tenths, hundredths, thousandths, &c., are called Deci* 
liAL Fractions. 

They arise from dividing a unit into ten equal parts, then di« 
riding each of these parts into ten other equal parts, and so on. 
Thus, if a unit is divided into 10 equal parts, 1 of those parts is 
called a tenth. (Art. 178.) If a tenth is divided into 10 equal 
parts, 1 of those parts will be a huihdredth; for, iV~rlO=TiT« 
If a hundredth is divided into 10 equal parts, 1 of the parts will 
be a thousandth; for, T§T-rlO=TBVir> &c. (Srt. 227.) 

Obs. Fractions of this class are called decimals^ because they regularly «R»- 
erease in a tenfold ratio. (Art. 37. Obs. 2.) 
Decimal fractions are said to have been invented by Lord Najner, in 16Q^ 

309* Each order of whole numbers, we have seen, increases 
m value from units towards the left in a tenfold ratio ; and, con- 
versely, each order must decrease from left to right in the same 
ratio, till we come to units' place again. (Art. 37.) 

310* By extending this scale of notation below units towards 
the right hand, it is manifest that the Jlrst place on the right of 
units, will be ten times less in value than units^ place ; that the 
second will be ten times less than the first ; the third ten times 
less than the second, <&c. 

^us we have a series of orders below units, which decrease in 
a tenfold ratio, and exactly correspond in value with tenths, hun* 
dredths, thousandths, &c. (Art. 308.) 

QncsT.— 308. What are Decimal Fractions 1 From what do they arise 1 Oha, Why 
called decimals 1 309. In what manner do whole numbers Increase and decrease 1 
810. By extending this scale below units, what would be the value of the first place oa 
the right of uniul The second 1 The third 1 With what do these oiden eomspond hi 
value 1 
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311* Decimal Fractions are commonly expressed by writing 
the numerator with a point ( . ) before it. 

The point placed before decimals is called the Decimal Point, 
or Separatrix. Its object is to distinguish the fractional parts 
from whole numbers. 

If the numerator does not contain so many figures as there are 
ciphers in the denominator, the deficiency must be supplied by 
prefixing ciphers to it. For example, iV is written thus .1 ; tV 
thus .2 ; -^ thus .3 ; &c. tot is written thus .01, putting the 
1 in hundredths* place ; tot thus .05 ; &c. That is, tenths are 
written in the first place on the right of units ; hundredths in the 
second place ; thousandths in the third place, &c. 

313* The denominator of a decimal froAition is altoays 1 vfith 
as ma.ny ciphers annexed to it, as there are figures in the given nu" 
merator, (Art. 308.) 

313* The names of the different orders of decirruils, or places 
below units, may be easily learned from the following 

DECIMAL TABLE. 

i ' . I I 

I . r> all 



|gi|g|'|g||s||g||s|| 

756 4 23.267145986274 



314* It will be seen from this table that the value of each 
figure in decimals, as well as in whole numbers, depends upon the 
place it occupies, reckoning from units. Thus, if a figure stands 
in the first place on the right of units, it expresses tenths ; if in 

Quest. — ^311. Elow are decimal fractions expressed 1 What is the point placed beror* 
decimals called? 313. What is the denominator of a decimal fnicdon? 313. Repeal 
tke Decimal Table, beginning nnlta, tenths, &c. 314. Upon what does the value of a dn- 
ttwal depend 1 
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the secondj hundredths, &c. ; each successive place or order to- 
wards the right, decreasing ia value in a tenfold ratio. Hence, 

315* Each removal of a decimal figure one place from units 
towards the right, diminishes its value ten times. 

Prefixing a cipher, therefore, to a decimal diminishes its value 
ten times ; for, it removes the decimal one place farther from units' 
place. Thus, .4=^; but.04=TST; and .004=T#Vir7 <fec. ; for 
the denominator to a decimal fraction is 1 with as many ciphers 
annexe 1 to it, as there are figures in the numerator. (Art. 312.) 

Annexing ciphers to decimals does not alter their value ; for, 
each significant figure continues to occupy the same place from 
units as before. Thus, .5=-ft- ; so .50=-ft^, or -f^, by dividing the 
numerator and denominator by 10; (Art. 191,) and .600=t\-o\, 
or -^7, &c. 

Obs. 1. It should be remembered that the units* place is always the right 
hand place of a whole number. The effect of annexing and prefixing ciphers 
to decimals, it will be perceived, is the reverse of annexing and prefixing them 
to whole numbers. (Art. 98.) 

2. A whole number tuid a dedmal, written together, is called a mvced nwmr 
ber. (Art. 183.) 

316* To read decimal fractions. 

Beginning at the left hand, read the figures as if they were whole 
numbers, and to the last one add the name of its order. Thus, 

.1 is read 7 tenths. 



« 



.36 

.475 

.6342 " 

.67834 « 

.284648 " 

.8913629 " 



36 hundredths. 
475 thousandths. 
6342 ten thousandths. 
57834 hundred thousandths. 
284648 millionths. 
8913629 ten millionths. 



Obs. In reading decimals as well as whole numbers, the units* pla( e should 
always be made the starting point. It is advisable for the learner to a])ply to 

Quest. — ^315. What is the effect of removing a decimal one place towsuds the right! 
What then is the effect of prefixing ciphers to decimals 1 What, of annexing them ! 
06«. Which is the units* place ? What in a whole numl)er and a decimal written to. 
fBther, called 1 316. How are decimals read ? Obs. In reading decimals, wha shook m 
the starting; point? 
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every figure the name of its order, or the place which it occupies, before at- 
tempting to read them. Beginning at the units' place, he should proceed tow- 
ards the right, thus— i&nito, terUhSy kuiuiredths, thousandiASy &c., pcHnting tc 
each figure as he pronounces the name of its order. In this way he will be 
able to read decimals with as much ease as he can whole numbers. 

Read the following numbers : 



(1.) 


(2.) 


(3.) 


(^.) 


.32 


.46274 


42.068 


2.463126 


.246 


.03687 


17.401 


6.004534 


.3624 


.00368 


23.07 


1.100492 


.82344 


.00046 


81.4389 


9.000028 


.13236 


.00009 


90.0104 


8.001249 


(5.) 


(6.) 


(^.) 


(8.) 


12.683 


6.00754 


4.306702 


9.2000076 


20.064 


3.0468 


0.007006 


8.0403842 


35.0072 


2.306843 


1.13004 


0.0000008 


67.4008 


1.710386 


9.203167 


4.3008004 



Note. — Sometimes we pronounce the word decimal when we come to tha 
separatrix, and then read the figures as if they were whole numbers ; or, 
simply repeat them one after another. Thus, 125.427 is read, one hundred 
twenty-five, decimal four hundred twenty-seven ; or, one hundred twenty-fivw, 
decimal four, two, seven. 



Write the 
(9.) 
25-ft 
30 Aft 

'/2tW) 

13. Write 

14. Write 

15. Write 

16. Write 

17. Write 

18. Write 

19. Write 

20. Write 
lionths; 751 



fractional part of the following numbers in decimals * 
(10.) (11.) (12.) 






43 AVA 

13|t2g( 

41t 



hr 



3-ftWVA 

°"nnmnnr 

9 7 « a a A K y 
1 000(1006 



9 tenths ; 25 hundredths ; 45 thousandths. 

6 hundredths; 7 thousandths ; 132 ten thousandths^ 

462 thousandths ; 2891 ten thousandths. 

25 hundred thousandths ; 25 millionths. 

1637246 ten millionths; 65 hundred millionths. 

71 thousandths ; 7 millionths. 

23 hundredths ; 19 ten thousandths. 

261 hundred thousandths ; 65 hundredths ; 121 mi]« 

trillionths. 



QvMBT.^^aU. What other method of loadiii^ declmali is msnt mwd t 
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317* Decimal Fractions, it will be perceived, differ from 
Common Fractions both in their origin and in the manner of ex» 
pressing them. 

Common Fractions arise from dividing a unit into any nimiber 
of eqtial parts ; consequently, the denominator may be a7iy number 
uhatever, (Art. 182.) Decimals arise from dividing a unit into 
ten equal parts, then subdividing each of those parts into ten other 
tqual parts, and so on ; consequently, the denominator is always 
10. 100, 1000, &c. (Arts. 308, 312.) 

Again, Common Fractions are expressed by writing the numer^ 
utor over the denominator ; Decimals are expressed by writing 
the numerator only, with a point before it, while the denominator 
13 imderstood. (Arts. 182, 311.) 

3 1 8« Decimals are added, subtracted, multiplied, and divided, 
in the same manner as whole numbers. 

Obs. The only thing with which the learner is likely to find any difficulty, 
» painting off the answer. To this part of the operation he should give par« 
ticolar attention. 



ADDITION OF DECIMAL FRACTIONS. 

319. Ex. 1. What is the sum 28.35; 345.329; 568.5; and 
6.485 ? 

Operation. Write the units under units, tenths imder 

28.35 tenths, Jmndredths imder hundredths, &c. ; 

345.329 then, beginning at the right hand or lowest 

568.5 order, proceed thus: 5 thousandths and 9 

6.485 thousandths are 14 thousandths. Write the 

948.664 Ans. 4 under the column added, and carrying the 1 

to the next column, proceed through all the 
orders in the same manner as* in simple addition. (Art. 54.) Fi- 
nally, place the decimal point in the amount directly imder that 
in the numbers added. 



Qdb8t.— 317. How do decimals differ firom common fhictlons 1 From what do eommo« 
fractions arise 1 Prom what do decimals arise 1 How are common fraetions ezprossad 1 
5ow are decimals 1 

9* 
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330« Hence, we deduce the following general 

RULE FOR ADDITION OF DECIMALS. 

Write he numbers so that the same orders may stand under each 
other, placing units under units, tenths under tenths, hundredtlis 
under hundredths, dtc, Begin at the right hand or lowest order, 
and proceed in all respects as in adding whole numbers. (Art. 54.) 

^rom the right hand of the amount, point off as muny figures 
Jot decimals as are eqttal to the greatest number of decimal plaices 
in either of the given numbers. 

Proof. — Addition of Decimals is proved in the same manner as 
Simple Addition, (Art. 65.) 

Note. — The decimal point in the wnswer will always fall directly under the 
decimal points in the given numbers. 

EXAMPLES. 

2. What is the sum of 25.7 ; 8.389 ; 23.056 ? Ans. 67.145. 

3. What is the sum of 36.258 ; 2.0675 ; 382.45 ; and 7.3984 ? 

4. What is the sum of 32.764 ; 5.78 ; 16.0037 ; and 49.3046 ? 
6. What is the sum of 1.03041; 6.578034; 2.4178; and 

4.72103? 

6. Add together 4.25 ; 6.293; 4.612; 38.07; 2.056; 3.248; 
and 1.62. 

7. Add together 35.7603; 47.0076; 129.03; 100.007; and 
ilO.32. 

8. Add together 467.3004; 28.78249; 1.29468 ; and 3.78241 

9. Add together 21.6434 ; 800.7 ; 29.461 ; 1.7606 ; and 3.45 

10. Add together 46.001; 163.4234; 20.3045; 634.2104 
and 234.90213. 

11. Add together 293.0072 ; 89.00301; 29.84567; 924.00369 
and 72.39602. 

1,2. Add together 1.721341 ; 8.620047 ; 61.720345 ; 2.684 
and 62.304607. 

13. Add together 1.293062; 3.60042 ; 9.7003146; 3.600426 
7.0040031 ; and 8.7200489. 

QuxsT. — 320. How are decimals added 1 How point off the answer 1 How is addition 
i^^eiauda prored 1 
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14. -Add together 394.61; 81.928; 3624.8103; 640.203; 
6291.302; 721.004; and 3920.304. 

15. Add together 25 hundredths, 8 tenths, 65 thousandths, 
16 hundredths, 142 thousandths, and 39 hundredths. 

16. Add together 9 tenths, 92 hundredths, 162 thousandths, 
489 thousandths, and 92 millionths. 

lY. Add together 45 thousandths, 1752 millionths, 624 ten 
millionths, and 24368 milHonths. 

18. Add together 29 hundredths, 1 millionths, 62 thousandths, 
and 12567 ten millionths. 

' 19. Add together 95 thousandths, 61 millionths, 6 tenths, 11 
hundredths, and 265 hundred thousandths. 

20. Add together 1 tenth, 2 hundredths, 16 thousandths, 7 
millionths, 26 thousandths, 95 ten millionths, and 7 ten thou- 
sandths. 

21. Add together 96 hundred thousandths, 92 millionths, 25 
hundredths, 45 thousandths, and 7 tenths. 

22. Add together 85 thousandths, 17 hundredths, 36 ten thou- 
sandths, 58 millionths, 363 hundred thousandths, 185 millionths, 
and 673 ten thousandths. 



SUBTRACTION OF DECIMAL FRACTIONS. 

321. Ex. 1. Frond 425.684 subtract 216.96^. 

Operation, Having written the less number imder the 

425.684 greater, so that units may stand under units, 

216.96 tenths under tenths, &c., we proceed exactly 

208.724. Ans, as in subtraction of whole numbers. (Art. 72.) 

Thus thousandths from 4 thousandths leaves 
4 thousandths. Write the 4 in the thousandths' place. As the 
next figure in the lower line is larger than the one above it, 
we borrow 10. Now 9 from 16 leaves 7 ; S(5t the 7 under th« 
column and carry 1 to the next figure. (Art. 72.) Proceed in the 
same manner with the other figures in the lower number. Finally, 
place the decimal point in the remainder directly imder that in 
the given number. 
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322* Hence, we deduce the following general 

RULE FOR SUBTRACTION OP DECIMALS. 

Write the less number under the greater, with units under r<i**iSM 
tenths under tenths, hundredths under hundredths, dhc. Siiitrtict 
as in whole numbers, and point off the answer as in addition of 
decimals. (Art. 320.) 

Proof. — Svhtraction of J)ecim>als is proved in the same vMxnm^t 
as Simple Subtraction. (Art. Y3.) 

Note. — When there are blank places on the right hand of the upper nii>-i- 
ber, they may be supplied by ciphers without altering the value of the dedmaL 
(Alt. 315.) 

EXAMPLES. 

2. From 466.0646 take 364.3123. Ans, 91.7423. 

3. From 1460.39 take 32.756218. 

4. From 21.67 take .682349. 

6. From 81.6823401 take 9.163. 
6. From 100.536 take 19.36723. 
1. From .076345 take .009623478. 

8. From 1 take .99. 

9. From 10 take .000001. 

10. From 65.00001 take .9682347. 

11. From 24681 take .87623. 

12. What is the difference between 25 and .25? 

13. What is the difference between 3.29 and .999 ? 

14. What is the difference between 10 and .0000001 ? 

15. What is the difference between 9 and 9.99999? 

16. What is the difference between 4636 and .4664 ? 

17. What is the difference between 25.6050 and 667.392? 

18. What is the difference between 76.2784 and 29.84234? 

19. What is the difference between .0000001 and .0601 ? 

20. What is the difference between .0000004 and .00004 ? 

21. What is the difference between 32 and .00032 ? 

QuM9T —323. How are decimals subtracted 1 How point off the answer 1 f I\)w Ls c lib 
imct/oo of decimals proved 1 
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22. "V^Tiat is the difference between .00045 and 46 ? 

23. What is the difference between .00000099 and 99 ? 

24. From 1 thousandth take 1 millionth. 

25. From 7 hundred take 7 hundredths. 

26. From 29 thousand take 92 thousandths. 

27. From 256 millions take 256 thousandths. 

28. From 46 hundredths take 46 thousandths. 

29. From 95 thousandths take 999 ten thousandths. 
, 30. From 1 biUionth take 1 trillionth. 

31. From 2874 millionths take 211 billionths. 

32. From 6231 hundred thousandths take 154 millionths. 

33. From 7213 ten thousandths take 431 hundred thousandths. 

34. From 8436 hundred millionths take 426 ten billionths. 



MULTIPLICATION OP DECIMALS. 

,333* Ex. 1. If a man can reap .96 of an acre in a day, how 
much can he reap in .5 of a day ? 

Analysis. — Since he can reap 96 hundredths of an acre in a 
whole day, in 5 tenths of a day he can reap 6 tenths as much. 
But multiplying by a fraction we have seen, is taking a part of the 
multiplicand as many times as there are like parts of a unit in the 
multiplier. (Art. 210.) Hence, multiplying by .5, which is eqtLal 
to -ft or ^, is taking half of the multiplicand once. Now .96, or 
^-r2=^-. (Art. 227.) But ^=.48. (Art. 311.) 

Operation. We multiply as in whole numbers, and pointing 

.96 off as many decimals in the product as there are 

,5 decimal figures inl)oth factors, we have 480. But 

.480 Ana. ciphers placed on the right of decimals do not- 

affect their value ; the may therefore be omitted, 

ftnd we have .48 for the answer. 

(2.) (3.) (4.) 

Multiply 25.38 360.085 6843.02 

By .42 .0043 6.5 

10.6696 Ana. 1.5483655 Ans. 44479.630 iLiw^ 



( 
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324* From the preceding illustrations we deduce the follow- 
ing general 

RULE FOR MULTIPLICATION OP DECIMALS. 

Multiply as in whole numbers, and point off a« many jfigures 
from tJie right of the product for decim^s, as there are iedmxd 
places both in the multiplier and multiplicand. 

If the product does not contain so many figures as there a)$ 
decimals in both factors, supply the deficiency by prefixing ciphers. 

Proof. — Multiplication of Decimals is proved in the same man" 
P£r as Simple MultiplicqLtion, 

Obs. The reason for pointing off as many decimal places in the product as 
there are decimals in both factors, may be illustrated thus : 

Suppose it is required to multiply .25 by .5. Supplying the denominators 

.25=-x%» and .5=^^^. (Art. 312.) Now yt^xA=TWo. (Art. 215.) But 
"1*5%=:. 125 ; (Art. 311 ;) that is, the product of .25X.5, contains just as many 
decimals as the factors themselves. In like manner it may be shown that the 
product of any two or more decimal numbers, must contain as many decimal 
figures as there are places of decimals in the given factors. 

EXAMPLES. 

Ex. 1. In 1 rod there are 16.5 feet: how many feet are there 
in 41.3 rods? 

2. In 1 degree there are 69.5 statute miles : how many miles 
are there in 360 degrees ? 

3. In 1 barrel there are 31.6 gallons: how many gallons in 
65.25 barrels ? 

4. In I inch there are 2.25 nails : how many nails are there in 
60.5 inches ? 

5. In 1 square rod there are 30.26 square yards : how many 
square yards are there in 26.05 rods ? 

6. In one square rod there are 272.25 square feet ; how many 
square feet are there in 160 rods ? 

Quest.— 3S84. How are decimals multiplied together ? How do you point off the prod- 
uct ? When the product does not contain so manj flpires as there are decimals in ly>di 
Aeton, what utobe done ? How is mulUpUcctUoB. of decimals proved ? 
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7. How many square rods are there in a field 60.5 rods long 
luid 40.75 rods widt? ? 

Multiply the following decimals : 

8. 1.0013X.25. 21. 40.4369X1.2904. 

9. 44.046 X. 43. 22. 100.0008 X. 000306. 

10. 3.6051X4.1. 23. 75.35060X62.3906. 

11. 0.1003X6.12. 24. 31.50301 X 17.0352. 

12. 8.0004 X. 004. 25. 0.000713X2.30561. 

13. 35.601X1.032. 26. 42.10062X3.821013. 

14. 213.02X4.318. / 27. 1.0142034X0620034. 

15. 0.0006 X. 00012. 28. 25067823 X. 0000001 

16. 0.3OO5X.0035. 29. 64.301257X1.000402. 

17. 10.2106X38.26. 30. 394.20023 X. 00000003. 

18. 164.023X1.678. 31. 2564.21035X4.300506. 

19. 9.40061X15.812. 32. 840003.1709X112.10371. 

20. 7.31042X10.021. 33. 0.834567834 X. 00000008. 



CONTRACTIONS IN MULTIPLICATION OF DECIMALS. 

CASE I. 

325. When the multiplier is 10, 100, 1000, &c., the multi- 
plication may be performed by simply removing the decimal point 
as many places towards the fight, as there are ciphers in the mul- 
tiplier. (Arts. 99, 324.) 

1. Multiply 85.4321 by 100. Ans, 8643.21. 

2. Multiply 42930.213401 by 10. 

3. Multiply 1067.2350123 by 100. 

4. Multiply 608.34017 by 1000. 

6. Multiply 30.467214067 by 10000. 

6. Multiply 446.3214032 by 100000. 

7. Multiply 21.3456782106 by 100000. 

8. Multiply 5 tenths by 1000. 

9. Multiply 75 hundredths by 100000. 

10. Multiply 65 ten thousandths by 1000. 

11. Multiply 48 hundred thousandths by 100000. 

dirKST.— 335. How proceed when the multiplier is 10^ IQQ^ lbc.\ 
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12. Multiply 248 thousandths hj 10000. 

13. Multiply 381 ten thousandths by 10000. 

14. Multiply 6504 ten millionths by 100000. 

15. Multiply 834 thousandths by 1000000. 

16. Multiply 1 millionth by 10000000. 

CASE II. 

326* When the number of decimal places in the multiplier 
and multiplicand is large, the number of decimals in the product 
must also be large. But decimals below the fifth or sixth order, 
express so small parts of a unit, that when obtained, they are 
commonly rejected. It is therefore desirable to avoid the imne- 
cessary labor of obtaining those which are not to be used. 

17. It is required to multiply 1.3669 by .36742, and retain 
five places of decimals. 



Mrst Operation, 
1.3569 
.36742 



.40707 

8141 

" , 949 

54 

2 



.49855 



4 

83 
276 
7138 



2198 Am, 



It is evident from the nature of deciniial 
notation, that if the partial product of 
each figure in the multiplier is advanced 
one place to the right instead of the left, 
the operation will correspond with the de- 
scending scale, and at the same time will 
give the true product. (Art. 86. Obs. 3.) 
But since only five decimals are required, 
those on the right of the perpendicular 
are useless. Our present object is to 



show how the answer can be obtained without them. 



Contraction. 
1.356*9 
.3674 2 

.4070 7 

814 1 

95 

54 

3 



.4985 5 Ans. 



Beginning at the right hand, we will first 
multiply the multiplicand by the tenths' figure 
of the multiplier, and place the first figure of 
the partial product under the figure multiplied. 
In obtaining the second partial product, (i. e, 
multiplying by 6,) it is plain we may omit the 
right hand figure of the raultiplican i, for, if 
multiplied, its product will fall to the right of 
the perpendicular line, and thcrrefore will no4 
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be used. But if we multiply 9 into 6, the product will be 64 ; 
consequen ly there would be 5 to carry to the next product ; we 
therefore jarry 5 to 36, which makes 41. Again, in tht third 
partial product, (i. e. in multiplying by 7,) we may omit the two 
right hand figures of the multiplicand ; for, their product will fall 
to the right of the perpendicular line. But by recurring to the 
rejected figures, it will be seen that the product of 7 into 6 is 42, 
and 6 to carry make 48 ; we therefore add 5 to the product of 
7 into 5, because 48 is nearer 50 than 40 ; consequently it ia 
nearer the truth to carry 5 than to carry 4. In the fourth partial 
product we may omit the three right hand figures, and in the fifth 
or last, the/<mr right hand figures. 

18. Multiply .235*6 by .3765, and retain 4 decimals in the 
product. 

Operation. Multiplying as before, the first figure of the 

.2366 partial product must be set in the fifth order, 

.3766 or one place to the right of the figure midti- 

.0707 plied ; for, there are 4 decimals in the multipli- 

166 cand and the one by which we multiply makes 

14 5. (Art. 324.) But since we wish to retain 

1 only 4 decimals in the product, we may omit 

.0887 Ans, this figure, carrying 2 to the next product. 

Proceed in the same manner with the other 
figures in the multiplier. Finally, the sum of the partial products 
which are retained, is the answer required. Hence, 

327* To multiply decimals and retain only a given number 
of decimal figures in the product. 

Count off in the multiplicand as many decimal places less one, 
as are required in the product. Then beginning at the right hand 
figure counted off, multiply the multiplicand by the tenths or first 
decimal figure of the multiplier, and set the first figure of the 
partial product one place to the right of the figure multiplied, in' 
creasing it by the nearest number of tens that would arise from the 



QtrsiT. -327. How multiply decimals, and retain a giyen number of figures In the piodactl 
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refected Jii;ure if multiplied. Next multiply hy the second decimal 
fiaure, omitting the next right hand figure of the multiplicand and 
candying as be/ore. Proceed in the same manner with a^l thi figures 
of tlie multiplier whose product will come under the decimal places 
counted off, omitting an additional figure on the right of the muU 
iiplicand, as you multiply by each successive figure, and set the 
first figure of each partial product under tliat of the preceding. 
Finally, from the sum of the partial products, cut off the require^ 
nximber of decimals, and the result will he the answer, 

Obs. 1. In order to determine where to place the decimal paint in the prod- 
uct, we have only to observe that the product of the right hand figure 5f the 
multiplicand into the t€7dhs of the multipUer is of the order denoted by the sv^n 
of the orders of the two figures multiplied; (Art. 324;) and when the multi- 
plier is tenths it is of the order next lower than the figure multiplied. For this 
reason the first partial product is set one place to the right of the figure multi- 
plied. But since we count off one decimal less than b required in the prod- 
uct, the right hand figure in the sum of the partial products must consequently 
be the right hand decimal place in the answer. 

2. If the multiplier contedns units, tens, hundreds, &c., in multiplying by the 
units, we must begin one figure to the right of those counted off, and set the 
first figure of the partial product under the figure multiplied. In multiplying 
by the tens, we must begin two figures to the right of those counted off, and 
set the first figure of the partial product under that of the units ; in multiply- 
ing by the hundreds, we must begin three figures to the right, and set the first 
figure of the partial product under that of the preceding, &c. This will bring 
the same orders under each other. 

19. Multiply .72543414 by .24826421 retaining 6 decimal 
places in the product. 

Operation, 

.7254*3414 Having counted oflf 4 decimals in the mul- 

.2482 6421 tiplicand, increase the product of 2 into 4 

1450 9 by 1, because the product of the 3 rejected 

290 2 into 2 is nearer 10 than 0. Set the 9 one 

68 place to the right of the figure multiplied. 

1 4 The 4 in the last partial product, is the 

4 number which would be carried to this order, 

.1800 9 Ans. if the 7 were multipUed by 6. 



6043.487 4 


134 299 Y 


26 859 9 


134 8 


201 « 


34 


3 
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20. Multiply 67.1498601 by 92.4023653 retaining feiir deci- 
mals in the product. 

Operation. 

67.149*8601 In this operation we multiply first by the 

92.402 3553 tens figure of the multiplier, beginning two 

places to the right of those counted off" in the 
multiplicand. It is immaterial as to the re- 
sult whether we multiply by the tenths first, 
or by the units, tens, or hundreds, provided 
we set the first figure of the partial product in 
its proper place. (Art. 327. Obs. 2.) 

6204.805 1 Ans. 

21. Multiply .863541 by .10983 retaining 5 decimal places. 

22. Multiply 1.123674 by 1.123674 retaining 6 decimal places. 

23. Multiply .26736 by .28758 retaining 4 decimal places. 

24. Multiply .1347866 by .288793 retaining 7 decimal places. 

25. Multiply .681472 by .01286 retaining 5 decioial places. 

26. Multiply .053407 by .047126 retaining 6 decimal places. 

27. Multiply .3857461 by .0046401 retaining 6 decimal places. 

DIVISION OF DECIMAL FRACTIONS. 

32S« Ex. li How many bushels of oats, at .2 of a dollar a 
Aushel, can you buy for .84 of a dollar ? 

Analysis. — Since 2 tenths of a dollar will buy 1 bushel, 84 
hundredths of a dollar will buy as many bushels, as 2 tenths is 
contained times in 84 hundredths. Now .84=-ftV; and .2=-A-, 
or-i^fr. (Art. 191.) And ^aJftr-^^Wr=4TiS■, or ^VV. But, (Art. 311,) 
4-j^=4.2, which is the answer required. 

Operation. 
.2).84 We divide as in whole numbers, and point off 

4.2 Ans. one decimal figure in the quotient. 

Obs. The refl.W7i.for pointing off one decimal figure in the quotient may be 
tiias explained. 

We have seen in the multiplication of decimals, that the product has as 
«any decimal figures, as th^ multiplier and multiplicand ^iVrt 324.) Now 
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■nee the dividend is eqoal to the product of the divisor and quotient, (Art 112,) 
it follows that the dividend must have as many dedmals as the divisor and 
quotient together; consequently, as the dividend has ttoo decimals, and the 
divisor but one^ we must point off one in the quotient. In like manner it may 
be shown universally, that 

329« The qtwtient must have as many decimal figures, as the 
decimal places in the dividend exceed those in the divisor ; thai is, 
*he decimal places in the divisor and quotient together, mutt 3# 
qtial in number to those in the dividend. 

2. What is the quotient of 3.7Y5 divided by 2.5 ? Ans. 1.61. 

3. What is the quotient of .0072 divided by 2.4. 

Operation. Since the dividend has three cTecimals 

2.4).0072(.003 Ans. more than the divisor, the quotient must 

72 have three decimals. But as it has \m\ 

one figure, we prefix two ciphers to it to 
make up the deficiency. 

Ob8. It will be noticed that 3, the first figure of the quotient, denotes thtm- 
sandths; also the product of 2, the units figure of the divisor, into the first quo- 
tient figure, is written under the tJumsamdUis in the dividend. Hence, 

Th£ first fi>gure of the quotient is of the same order, <i8 that 
figure of the dividend under which is placed the product of the 
units of the divisor into the first quotient figure. 

330* From the preceding illustrations we deduce the follow* 
ing general 

RULE FOR DIVISION OP DECIMALS. 

Divide as in whole numbers, and point off as many figures for 
decimals in the quotient, as the decimal places in the dividend exceed 
those in the divisor. If the quotient does not contain figures enough^ 
supply the deficiency by prefixing ciphers. 

Proof. — Division of Decimals is proved in the same manner cu 
Simple Division. (Art. 121.) 

Obs. 1. When the number of decimals in the divisor is the same as that ia 
the dividend, the quotient will be a whole number. 

QvKST.— 330. Haw are dedm lis divided \ How point off the quotieiit 1 How is divisloa 
of decimals pny/ed 7 
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2. When there are more decimals in the divisor than in the dividend, annex 
«■ many ciphers to the dividend as are necessary to make its decimal places 
Mqu/d to th jse in the divisor. The quotient thence arising will be a whole 
number. (Obs. 1.) 

3. After all the figures of the dividend arc divided, if there is a remainder, 
ciphers may be annexed to it and the division continued at pleasure. The 
ciphers annexed must be regarded as decimal places belonging to the dividend. 

NoU. — 1. For ordinary purposes, it will be sufficiently exact to carry the 
^uotii<int to three or four places of decimals ; but when great accuracy is re- 
quire ^; it must be carried farther. 

2. When there is a remainder, the sign -|-) should be annexed to the quo- 
tient, to show that it is not complete. 

EXAMPLES. 

4. How many boxes will it require to pack 71.6 lbs. of butter, 
if you put 5.5 lbs. in a box ? 

6. How many suits of clothes will 29.6 yds. of cloth make, al- 
lowing 3.Y yds. to a suit ? 

6. If a man can walk 30.25 miles per day, how long will it take 
him to walk 150.75 miles? 

7. How many loads will 134642.156 lbs. of hay make, allowing 
1622.2 lbs. for a load ? 

8. If a team can plough 2.3 acres in a day, how long wiU it 
take to plough 63.75 acres ? 

9. How many bales of cotton in 56343.75 lbs., allowing 375 lbs. 
to a bale ? 

Divide the following decimals : 

10. 46.84-^7.9. 20. 0.00006-7-.003. 

11. 1.658-i-.25. 21. 167342-T-.002. 

12. 67234-T-.85. 22. 684234.6 -f- 2682. 

13. 4.00334-^6.31. 23. 0.000045-^9. 

14. 73.8243-i-.061. ' 24. 7.231068-i-.12. 

15 0.00033-f-.011. 25. 26.3845—. 125. 

16 236.041-7-1.75. 26. 4-r-.00001. 

17 60.0001^1.01. • 27. 6H- .0000001. 
1? 300.402-7-12.1. 28. 0.8 r. 0000302. 
!<•. 4.32067-f-.001. 29. 6541.234567-r-21. 



QuKS*! Oh». When the number of decimal places in the divisor Is equal to that in the 
dlTidend *hat is the quotient ? When there are more decimals in the divisor than in the 
as¥klen<! aow proceed ? When there is a remainder, what may be done 1 
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CON^rRACTIONS IN DIVISION OF DECIMALS. 

CASE I. 

331. When the divisor is 10, 100, 1000, <fec., the dirision 
may be performed by simply removing the decimal point in the 
dividend as many places towards the left, as there are ciphers in 
the divisor, and it will be the quotient required. (Arts. 131, 330.) 



Ans. 46.Y23. 
Ans. 0.00008. 



1. Divide 4672.3 by 100. 

2. Divide 0.8 by 10000. 

3. Divide 6Y2845.6Y by 10. 

4. Divide 10342.306 by 100. 

5. Divide 42643.621 by 100000. 
6.. Divide 6723000.45 by 1000000. 

7. Divide 1.2300456 by 100000. 

8. Divide 2.0076346 by 1000000. 

CASE II. 

332* When the divisor contains a large number of decinud 
figures, the process of dividing may be very much abridged. 

9. It is required to divide 3.2682 by 2.4736, and carry the 
quotient to four places of decimals. 



Comrrvon Method, 

2.4736)3.2682(1.3212 

2 4736 



7946 
7420 



526 
494 



30 
24 

"5 
4 





8^ 

20 

72 



480 
736 



7440 
9472 



Contraction. 

2.4736)3.2682(1.3212 

2 4736 

7946 

7421 

525 

495 

30 

25 

5 

6 



7968 



Explanation. — ^We perceive the first figure of the quotient will 
be a whole number ; for the number of decimals in the divisor is 



QvmaT.—dSL When the divisor is 10, 100, 1000, &c.^ how may the dirision be pertbnMdl 
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equal to that of the dividend. (Art. 330. Obs. 1.) Now to obtain 
the decimals required, instead of annexing a cipher to the several 
remainders, which multiplies them respectively by 10, (Art. 98,) 
we may cut off a figure on the right of the divisor at each division, 
which is the same as dividing it successively by 10. (Art. 130.) 
"When we multiply the divisor by 3, the second quotient figure, 
we carry 2 to the product of 3 into 3, because the product of 3 
into 6, the figure omitted in the divisor, is nearer 20 than 10. 
(Art 327.) We carry on the same principle to the first figure of 
each product of the divisor into the respective quotient figures . 
Hence, 

333* To divide decimals, carrying the quotient to any re- 
quired number of decimal places. 

For the first quotient figure divide as usual ; then instead of 
"bringing down the next figure, or annexing a cipher to the remain- 
der, cut off a figure on the right of the divisor at each successive 
division, and divide by the other figures. In mt^tiplging the divisor 
hy the quotient figure, carry for the nearest number of tens that 
would arise from the product of the figure last cut off into the fig- 
ure la^t placed in the quotient. (Art. 327.) 

Obs. 1. The reason for this contraction may be seen from the principle, that 
a tenth, of the given divisor is contained in a tenth of the dividend, jiist as many 
times as the whole divisor is contained in the whole dividend ; (Art. 145;) for, 
cutting off a figure on the right of the divisor, and omitting to annex a cipher 
to the dividend or remainder, is dividing each by ten. (Art. 130.) 

2. When the divisor has more figures than the quotient is required to have, 
including the whole number and decimals, we may take as many on the left 
of the divisor as are required in the quotient, and divide by them as above. 

3, If the divisor does not contain so viany figures as are required in the quo- 
tient, we must divide in the usual way, until we obtain enough figures to make 
up this deficiency, and then begin the contraction. 

10. Divide .4134 by .3243, and carry the quotient to four 
places of decimals. 

11. Divide .079085 by .83497, and carry the quotient to five 
places of decimals. 

12. Divide 2.3748 by 1.4786, and carry the quotient to three 
places of decimals. 
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13. Divide .3412 by 8.4736, and carry the quotient to five 
places of decimals. 

14. Divide 1 by 10.473654, and carry the quotient to seven 
places of decimals. 

15. Divide .4312672143 by .2134123406, and carry the quo- 
tient to four places of decimals. 

16. Divide .879464 by .897, and carry the quotient to six 
places of decimals. 

REDUCTION OF DECIMALS. 

CASE I. 

334* Decimals reduced to Common Fractions. 

Ex. 1. Change the decimal .75 to a common fraction. 

Suggestion, — Supplying the denominator, .75=1%. (Art. 311.) 
Now T^ is expressed in the form of a common fraction, and, as 
such, may be reduced to lower terms, and be treated in the same 
manner as any otlTer common fraction. Thus, T%=i-J, or -J. 

335* Hence, To reduce a Decimal to a Common Fraction, 
Erase the decimal point; then write the decimal denominator 
under the numerator^ and it vnll form a common fraction, which 
mxiy he treated in the same manner as other common fractions, 

2. Change .225 to a common fraction, and reduce it to the 
lowest terms. Ans, -^r. 

3. Reduce .125 to a common fraction, <fec. 

4. Reduce .95 to a common fraction, <fec. 

5. Reduce .435 to a common fraction, &c. 

6. Reduce .575 to a common fraction, &c. 

7. Reduce .656 to a common fraction, &c. 

8. Reduce .204 to a common fraction, &c. 

9. Reduce .075 to a* common fraction, &c. 

10. Reduce .012 to a common fraction, <fec. 

11. Change .0025 to a common fraction, &c. 

12. Change .1001 to a common fraction, &c. 

QujcsT.— 335. How are Deu.uials reduced to-Common FtaetkMU t 
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13. Change .1844 to a commoa fraction, &c, 

14. Change .0556 to a common fraction, <fec. 
15 Change .1216 to a common fraction, &c. 

16. Change .2005 to a common fraction, <fec. 

17. Change .0015 to a common fraction, &c. 

CASE II. 
336* Common Fra/^ticms reduced to DecimcUs. 
Ex. 1. Change -f- to a decimal. 

Suggestion, — Multiplying both terms by 10, tlie fraction be- 
comes ^. Again, dividing both terms by 5, it becomes -ft^. 
(Art. 191 .) But -Ar=.8, which is the decimal required. (Art. 311.) 

Note. — Since we make no use of the denominator 10 after it is obtained, we 
may omit the process of getting it ; for, if we annex a cipher to the numeratoz 
and divide it by 5, we shall obtain the same result. 

Operation, 
6)4.0 A decimal point is prefixed to the quotient to 

.8 Ans, distinguish it from a whole number. 

2. Reduce -| to a decimal. An^, 0.625. 

337* Hence, to reduce a Common Fraction to a Decimal. 

Ann£X ciphers to the numerator and divide it hy the derumdnator. 
Point off as many decimal figures in the quotient, as you have an- 
nexed ciphers to the numerator, 

Obs. 1. If there are not as many figures in the quotient as yon have an- 
nexed ciphers to the numerator, supply the deficiency by prefixing ciphers to 

the quotient. 

2. The reason of this rule may be illustrated thus. Annexing a cipher to 
the numerator multiplies the fraction by 10. (Arts. 98, 186.) If, therefore, the 
numerator with a cipher annexed to it, is divided by the denominator, the quo- 
tient will obviously be ten times too large. (Art. 141.) Hence, in order to ob- 
tain the true quotient, or a decimal equal to the given fraction, the quotient 
thus obtained must be divided by 10, which is done by pointing off one figure, 
(Art. 131.) Annexing 2 ciphers to the numerator multiplies the fraction by 
100; annexing 3 ciphers by 1000, &c., consequently, when 2 ciphers are an- 
nexed, the quotient will bv*; 100 times too large, and must therefore be divided 
by 100 ; when three ciphers are annexed, the quotient will be 1000 times too 
large, and mu^ be divided by 1000, &C. (Art. 131.) 

dvKST.— 337. How are Goramon FracUons reduced to Decimals 1 
T.H. iQ 



\ 



212 RKDUCTTON OP [SeCT. IX. 

3. Reduce -ff to a mixed nuniKyer. Ans, 1.0625. 

Reduce the following fractions to decimals : 



4. i. 




8. i. 


12. |. 


16. -t. 


6. i. 




9. f. 


13. i. 


17. f. 


6. i. 




10. i. 


14. i. 


18. i. 


7 A 




11. f. 


16. i 


19. i. 


20. Reduce 


ito 


a decimal. 


-4n5. 


0.166666, &c. 


21. Reduce -^^ to a decimal. 


ylw«. 


0.123123123, &c. 



338* It will be seen that the last two examples cannot be 
exactly reduced to decimals ; for there will continue to be a re- 
mainder after each division, as long as we continue the operation. 

In the 20th, the remainder is always 4 ; in the 21st, after ob- 
taining three figures in the quotient, the remainder is the same as 
the given numerator, and the next three figures in the quotient 
are the same as the first three, when the same remainder will re- 
cur again. The same remainders, and consequently the same fig- 
ures in the quotient, will thus continue to recur, as long ds the 
operation is continued. 

339* Decimals which consist of the same figure or set of fig- 
uies continually repeated, as in the last two examples, are called 
Periodical or Circulating Decimals ; also. Repeating Decimals, or 
Mepetends. 

Obs. When only a single figure is repeated, it is more accurate to call them 
repealing decimals ; but when two or more figures recur at regular intervals, 
they are very properly called periodical^ or circulating decimals. 

340* When a common fraction can be exactly expressed by a 
decimal, the decimal is said to be terminate, or finite ; but when 
it cannot be exactly expressed by a decimal, it is said to be inter- 
minate, or infinite. 

Obs. It seems to be incongruous to call a fi action infinite. (Art. 180.) The 
term infinite, however, does not refer to the value of the fraction, but to the 
nuTnher jf decimal figures required to express it% value. 

Quest. — Obs. When there are not so many figares in the quotient as you have annexed 
ciphers, what is to be done ? 339. What are period] cr 1 or circulating dec'inals ? 340. When 
i# a decimal terminate 7 When interminate t 



Arts. 338-343.] dec/mals. 213 

341* If the denominator of a common fraction when reduced 
to its lowest term, contains no prime factors but 2 and 5, its 
equivalent decimal will terminate ; on the other hand, if it con- 
tains any other prime factor besides 2 and 5, it will not terminate. 

Thus iftr reduced to its lowest terms, becomes ^, and the prime 
factors of 20 are 2, 2, and 5 ; that is, 20=2X2X5. (Art. 165.) 
We also find that ^=.05 ; it is therefore terminate. Again, 
^=-iV ; and the prime factors of 15 are 8 and 5 ; that is, 15= 
8X5; and •;ft^=. 0666666, &c. ; it is therefore interminate. Hence, 

342* To ascertain whether a common fraction can be exactly 
expressed by decimals. 

Reduce the given fraction to its lowest terms, and then resolve its 
denominator into its prims factors, (Art. 341.) 

Obs. The truth of this principle is evident from the consideration, that an- 
nexing ciphers to the numerator, multiplies it successively by 10 ; but 2 and 5 
are the prime factors of 10, and are the only numbers that can divide it without 
a remainder. (Art. 165. Obs. 2.) But any number that measures .another, 
must also measure its product into any whole number; (Art. 161. Prop. 14;) 
consequently, when the denominator contains no prime factors but 2 and 5, 
the division will terminate ; but when it contains other factors, the division can 
not terminate. 

22. Will -gV produce a terminate or interminate decimal ? 

23. Will -J^ produce a terminate or interminate decimal ? 

24. Will a produce a terminate or interminate decimal ? 

25. Will -gV produce a terminate or interminate decimal ? 

26. Will Tj-Jir produce a terminate or interminate decimal ? 
2Y. Will -^^ produce a terminate or interminate decimal ? _ 
28. Will ^W produce a terminate or interminate decimal ? 

343* When the decimal is terminate, the number of figures it 
contains, must be equal to the greatest number of times that either 
of the prime factors 2 or 5, is repeated in its denominator, when 
the given fraction is reduced to its lowest terms. 

Ob«. The truth of this principle may be illustrated thus: i=.5; that is, th6 
decimal terminates with 07ie place ; for, the denominator 2, is taken only imce 
as a factor in 10, and therefore only one cipher is required to be annexed to the 
numerator to reduce it. Again, ^=.25, which contains two decimal places. 
Now the denominator 4=2x2; and since 2 is conteiixved oivVj once ^^ ^x^ksXfip 



St. 
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in 10, it is evident that 10 must be repeated as many times as u factor in the 
numerator, as 2 is taken times as a factor in the denominator, in order to re- 
duce the fraction. 

For the same reason | will terminate with three places, and is equal to .125; 

for, 8=2x2X2* So -J-=.2 ; that is, the decimal terminates with one place ; for, 
■ince its denominator 5, is taken only once as a factor in 10, it is necessary to 
add only one cipher to its numerator in order to reduce it. In like manner it 
may be shown that the number of figures contained in any terminate decimal, 
is equal to the greatest number of times that either of the prime factors 2 or 5, 
is repeated in the denominator of the given fraction. 

The same reasoning will evidently hold true when the numerator is 2, 3, 4, 
K, &c., or any number greater than 1. In this case the decimal will be as 
many times greater, as the numerator is greater than 1. 

344* The number of figures in the period must always he one 
less than there are units in the denominator; for, the number of 
remainders diflferent from each other which can arise from any 
operation in division, must necessarily be one less than the units 
in the divisor. For example, in dividing by 7, it is evident, the 
only possible remainders are 1, 2, 3, 4, 5, and 6 ; and since in re- 
ducing a common fraction to a decimal, a cipher is annexed to 
each remainder, there cannot be more than six different dividends ; 
consequently, there cannot be more than six different figures in 
the quotient. Thus, +=.142857,142857, &c. 

When the decimal is periodical or circulating, it is custom- 
ary to write the period but once, and put a dot, or accent over 
the first and last figure of the period to denote its continuance. 
Thus, .46135135135, &c., is written .46135, and .633333, &c., .63. 

Reduce the following fractions to circulating decimals : 

31. i. 36. f 41. f. 46. i. 

32. -f. 37. -f. 42. f 47. f. 

33. i. 38. f. 43. +. . 48. f. 

34. f 39. f 44. I 49. i, 

35. f. 40. f. 45. i. 50. j. 

61. How many decimal figures are required to express -ft-? 

52 How many decimal figures are required to express 7^? 

53 How many decimal figures are required to express -rtr ' 
B4. How many decimal ftgures ate necessary to express ^It ? 
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55 How many decimal figures are necessary to express -J-J ? 

56. How many decimal figures are necessary to express -nftrr • 

57. Reduce t^ to a decimal. 59. Reduce ^ir to a decimal. 

58. Reduce -iV to a decimal. 60. Reduce ff to a decimal. 

Note. — For the method of finding the valiie of periodical decimals, or of rd< 
ducing them to Common Fractions, also of addin^gf svMractingf muUiplywgf 
and dividing them, see the next Section. 

CASE III. 

345* Compound Nrnnhen reduced to Decimals. 
Ex. 1. Reduce 13s. 6d. to the decimal of a pound. 

Analysis, — 13s. 6d.=162d., and £l=240d. (Art. 281.) Now 
162d. is jt\^ of 240d. The question therefore resolves itself into 
this : reduce the fraction iff to decimals. Ans, £.6*75. Hence, 

346* To reduce a compound numher to the decimal of a 
higher denomination. 

First reduce the given compound number to a commxm fraction ; 
(Art. 295;) then reduce the common fraction to a decimal. (Art. 337.) 

2. Reduce 4s. 9d. to the decimal of £l. Ans. £.237+. 
8. Reduce lOs. 9d. to the decimal of £l. 

4. Reduce 16s. 6d. to the decimal of £1. 

5. Reduce I7s. 7d. to the decimal of £l. [ 

6. Reduce 5d. to the decimal of a shilling. 

7. Reduce 6-J-d. to the decimal of a shilling. 

8. Reduce 37 rods to the decimal of a mile. 

9. Reduce 2 fur. 9 x>ds to the decimal of a mile. 

10. Reduce i.^ ^a. oO bee. to the decimal of an hour. 

11. Reduce 3 hrs. 3 min. to the decimal of a day. 

12. Reduce 5 Ihs. 4 oz. to the decimal of a cwt. 

13. Reduce 7 oz. 8 drams to the decimal of a pound. 

14. Reduce 3 pks. 4 qts. to the decimal of a bushel. 

15. Reduce 4 qts. 1 pt. to the decimal of a peck. 

16. Reduce 4 qts. 1 pt to the decimal of a gallon. 

I ' ' ' ■ ■ ■ 11^^ -» 

QtmsTw— 346 How is a eompoond number reduced to the decimal of a higher deBon 
laalioBl 



216 REDUCTION OF DECIMALS. [SeOT. IX. 

CASE IV. 
34:7* Decimal Compound Numbers reduced to whole ones. 

I. Reduce £.3 87 to shillings, pence and farthings. 

Operation, Multiply the given decimal by 20, becausci 
£.381 20s. make £l, and point o£f as many figures 
20 for decimals, as there are decimal places in 
shiL Y.Y40 the multiplier and multiplicand. (Art. 330.) 
12 The product is in shillings and a decimal 
pence 8.880 of a shilling. Then multiply the decimal 
4 of a shilling by 12, and point off as be- 
far. 3.520 fore, <fec. The numbers on the left of the 
Ans. Ts. 8d. 3 far. decimal points, viz : Ys. 8d. 3 far., form the 
answer. Hence, 

348* To reduce a decimal compound number to whole num- 
bers of lower denominations. 

Multiply the given decinud by that number which it takes of the 
next lower denomination to rrmhe one of this higher, as in reduction, 
and point off the product, as in multiplication of decimal fractUms. 
(Art. 330.) Proceed in this manner with the decimal figures of 
each succeeding product, and the numbers on the left of the decimal 
point of the several products, will be the whole number required, 

2. Reduce £.725 to shillings, pence and farthings. 

h. Reduce £.1325 to shillings, <fec. 

4 Reduce .126s. to pence and farthings. 

6. Reduce .826s. to pence and farthings. 

6. Reduce .126 cwt. to pounds, &c, 

7. Reduce .435 lbs. to ounces and drams. 

8. Reduce .276 miles to rods, &c. 

9. Reduce .4245 rods to feet, &c, 

10. Reduce .1824 hhds. to gallons, &c. 

II. Reduce .4826 gal. to qts., &c. 

12. Reduce .4268 day to hours, <fec. 

13. Reduce .846 hr. to minutes and seconds. 

Uo««T.— 348. How are dedmal compound numben reduced to whole ones of a toww 
ignomiDAti(m 1 
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SECTION X. 

PERIODICAL OR CIRCULATING DECIMAIfi.* 

Art. 349* Decimals which consist of the same figures or set 
9f figures repeated, are called Periodioal, or Circulating Deci- 
mals. (Art. 339.) 

350* The repeating figures are called periods, or repetends. 
If one figure only repeats, it is called a single period, or repetend ; 
as .11111, &c.; .33333, &c. 

When the same set of figures recurs at equal intervals, it is 
called a compound period, or repetend; as .01010101, <fec. ; 
.123123123, &c. 

351* If other figures arise before the period commences, the 
decimal is said to be a mixed periodical ; all others are called 
pure, or simple periodicals. Thus .4^631631, <fec., is a mixed 
periodical ; and .33333, &c., is a pure periodical decimal. 

Obb. 1. Whien 9. pure circulating decimal conteuns as many figures as there 
are units in the denominator less one^ it is sometimes called a perfect period^ 
or repetend. (Art. 344.) Thus, i=. 142857, &c., and is a perfect period. 

2. The decimal figures which precede the period, are often called the ter- 
mvnate part of tlie fraction. 

353* C'Tculating decimals are expressed by writing the period 
OTice with a dot over its first and last figure when compound ; and 
when singh by writing the repeating figm'e only once with a dot 
over it. Tlius .46136136, <fec., is written .46135 and .33, <fec., .3. 

353« Similar periods are such as begin at the same place or 
distance from the decimal pomt ; as .1 and .3, or 2.34 and 3.76, <fec. 

Dissimilar periods are such as begin at different places; as 
.123 and .42325 

Similar and conterminous periods are such as begin and end in 
the same places; as .2321 and 1634. 

» ■ ■ - ■ I — -■■■■,■■ I I I I ^ 1 1 ■ ^ 

* Should Periodical Decimals be deemed too Intrirate for younger claMw, they can ba 
•mttled till review 
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REDUCTION OP CIRCULATINa DECIMAl S. 

Case I. — To reduce pure circulating decimals to common fraC' . 
tiona, 

354* Tc investigate this problem, let us recur to the origin 
of circulating decimals, or the manner of obtaining them. For 
example, ■}=. 11111, &c., or .1 ; therefore the true value of .lllll, 
&c., or .1, must be + from which it arose. For the same reason 
.22222, <fec., or .2, must be twice as much or f ; (Art. 186;) 
.33333, &c., or. 3=-|; .4=^; .5=f, <fec. 

Again, -gV=.010101, <fec., or .61 ; consequently .010101, <fec., or 
.0i=-5V; .020202, (fee, or .62=-gV; .030303, (fee, or .03=-^; 
.070707, &c., or .07=-^^, &c. So also t9T=-001001001, &c., 
or.OOi; therefore .001001, &c., or. 6oi=TU; .6o2=Tf9; <fec. 

In like manner i=.i42867 ; (Art. 337;) and U285i=iiH^i; 
for, multiplying the numerator and denominator of -J- by 142857, 
we have i f |gf | . (Art. 191.) So f is twice as much as -^ ; f, three 
times as much, &c. Thus it will be seen that the value of a pure 
periodical decimal is expressed by the common fraction whose 
numerator is the given period, and whose denominator is as many 
9s as there are figures in the period. Hence, 

355* To reduce a pure circulating decimal to a common 
fraction. 

Make the given period the numeraUyr, and the dmomirvator mil 
he as many 9s as there are figures in the period, 

Ex. 1. Reduce .3 to a common fraction. Ans. f, or \. 

• 

2. Reduce .6 to a common fraction. Ans, f, or f. 

• • 

3. Reduce .18 to a common fraction. 

4. Reduce .123 to a common fraction. 

5. Reduce .297 to a common fraction. 

6. Reduce .72 to a common fraction. 

7. Reduce .09 to a common fraction. 

8. Reduce .045 to a common fraction. 

9. Reduce .142857 to a common fraction. 
10, Reduce .076923 to a common fraction 
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Case II. — To fedtice mixed circulating decimcUs to common 
fractions, 

356* II. Reduce .16 to a common fraction. 

Analysis, — Separating the mixed decimal into its terminate and 
periodical part, we have .16=.l +.06. (Art. 320.) Now .1 =-,V ; 
(Art. 312 ;) and .06=ipjr; for, the pure period .6=f, (Art. 351,) 
and since the mixed period .06, begins in hundredths' place, its 
value is evidently only iV as much; but f-rl0=-^. (Art. 227.) 
Therefore .16=tV-I-A^« Now tV and -ftr, reduced to a common 
denominator and added together, make -J-J-, or -J-. Ans, 

Obs. In mixed circulating decimals, if the period begins in hundredUi^ -plBiCit 
it is evident from the preceding analysis that the value of the periodical part is 
only -^ as much as it would be, if the period were pure or begun in tentlu? 
place ; when the period begins in thousandths' place, its value is only Yhf P^ 
as much, &c. Thus .6=f ; .06=f-i-10=/o : .006=^-*- 100=^, &c. 

357* Hence, the^ denominator of the periodical part of a 
mixed circulating decimal, is always as many 9s as there are fig- 
ures in the period with as many ciphers annexed as there are deci- 
mals in the terminate part, 

12. Reduce .8567923 to a common fraction. 

Solution, — Reasoning as before .8567923=t^-+ t^ if ? o A ' Re- 
ducing these two fractions to the least common denominator^ 
(Art. 261.) T^X 99y)9= gt8f8o8 whose denominator is the same 
as that of the other. Now IWW+ »ilJigft = 8Sil888 - -4w«. 

Contraction, To multiply by 99999, annex as many 

8500000 ciphers to the multiplicand as there are 

86 9s in the multiplier, <fec. (Art. 106.) This 

8499916 1st Nu. gives the numerator of the first fraction 
67923 2d Nu. or terminate part, to which add the nu- 
8567838 merator of the second or periodical part, 

9999900 An^, and the sum will be the numerator of the 

answer. The denominator is the same as 
that of the second or periodical part. 

10* 
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Second Method. 

8567923 the given circulating decimal. 

85 the terminate part which is subtracted 
8567838 the numerator of the answer. 

Note. — 1. The reason of this operation may be shown thus: 8567923:= 

8500000-1-67923. Now 8500000— 85+67923 is equal to 8567923- -85. 

2. It is evident that the required den<Nidnator is the same as that of the 
periodical part; (Art. 357;) for, the denominator of the periodical part is the 
least common multiple of the two denominators. Hence, 

358* To reduce a mixed circulating decimal to a common 
fraction. 

Change both the terminate and periodical part to common fro^' 
tions separately, and their sum vtill he the answer required. 

Or, from the given mixed periodical, subtract the terminate part, 
and the remainder will be the numerator required. The denominator 
is always as many 9s as there are figures in the period with as 
mmty ciphers annexed as there are decimals in the terminate part. 

Proof. — Change the common fraction hack to a decimal, and if the 
result is the same as the given circulating decimal, the work is right. 

13. Reduce .138 to a common fraction. Ans. -J-J^, or •^. 

14. Reduce .63 to a common fraction. 
16. Reduce .5925 to a common fraction. 

16. Reduce .583 to a common fraction. 

17. Reduce .0227 to a commmon fraction. 

18. Reduce .4745 to a common fraction. 

19. Reduce .5926 to a common fraction. 

20. Reduce .008497133 to a common fraction. 

Cask III. — Dissimilar periodicals reduced to similar and canter* 
minous ones. 

359* In changing dissimilar periods, or repetends, to similar 
and conterminous ones, the following particulars require attention. 

1. Any terminate decimal may be considered as interminate 
by annexing ciphers continually to the numeratoi . Thus .46=a 
.460000, &c.=A66 
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2. Any pure periodical may be considered as mixed, by taking 
the given period for the terminate part, and making the given 
period the interminate part. Thus .46=.46-|-.0046, &c. 

3. A single period may be regarded as a compound periodical. 
Thus .3 may become .33, or .333 ; so .63 may be made .6333, 
or .63333, &c. 

4. A single period may also be made to begin at a lower order, 
regarding its higher orders as terminate decimals. Thus .3 may 
be made .33, or .3333, &c. 

6. Compound periods may also be made to begin at a lower 
order. Thus .36 may be changed to .363, or .36363, &c. ; or by 

• • • • 

extending the number of places .479 may be made .47979, or 

• • • • 

.4797979, &c. ; or making both changes at once .532 may be 
changed to .5325325, <&c. Hence, 

360* To make any number of dissimilar periodical decimals 
similar. 

Move the points, so that ecLch period shall begin at the same order 
a^ the period which has the most figures in its terminate part, 

• • • « • 

21. Change 6.814, 3.26, and .083 to similar and conterminous 
periods. 

Operation, Having thade the given periods simi- 

6.814=6.81481481 lar, the next step is to make them con- 

3.26=3.26262626 terminous. Now as one of the given 

.083=0.08333333 periods contains 3 figures, another 2, 

and the other 1, it is evident the new 
periodical must contain a number of figures which is some multi< 
pie of the number of figures in the diflferent periods ; viz : 3, 2, 
and 1 . But the least common multiple of 3^ 2, and 1 is 6 ; there- 
fore the new periods must at least contain 6 figures. Hence, 

361* To make any number of dissimilar periodical decimals, 
nmila'c and conterminous. 

First make the periods similar ; (Art. 360 ;) then extend the fig* 
ures of each to as many places, as there are units in the leust com* 
nuon multiple of the number of periodical figures contained in each 
^f the given decimals, (Art. 176.) 
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22. Change 46.1 62, 5.26, 63.423, .486, and 12.6, to similar 
and conterminous periodicals. 

Operation, 

46.162=46.16216216 The numbers of periodical figures in 

5.26 = 6.26262626 the given decimals are 3, 2, 3, and 1 ; 

63.423=63.42842342 and the least conmaon multiple of 

•486= 0.48666666 them is 6. Therefore the new periods 

12.6 =12.60000000 must each have 6 figures. 

/ 

23. Make .27, .3, and .046 similar and conterminous. 

24. Make 4.321, 6.4263, and .6 similar and contermmous. 

ADDITION OP CIRCULATING DECIMALS. 

Ex. 1. What is the sum of 17.23+41.2476+8.61+1.6+ 
36.423 ? 

Operation, 

Dissimtlar. Sim. it Conterminoas. 

17.23 =17.2323232 First make the given decimals sim- 

41.2476=41.2476476 ilar and conterminous. (Art. 361.) 

8.61 = 8.6i61616 Then add the periodical parts as in 

1.5 = 1.6000000 simple addition, and since there are 

86.423 =36.4232323 6 figures in the period, divide their 

Ans. 104.0i93648 sum by 999999; for this would be 

its denominator, if the sum of thp 
periodicals were expressed by a common fraction. (Art. 356.) 
Setting down the remainder for the repeating decimals, carry the 
quotient 1 to the next colimin, and proceed as in addition of 
whole numbers. Hence, 

362* We derive the following general 

RULE FOR ADDING CIRCULATING DECIMALS. 

Arst make the periods similar and conte^'minous, and find their 
sum as in Simple Addition, Divide this sum hy as inc ny 9s ajs 
there are figures in the period, set the remainder under the figures 
added for the period of the sum, carry the quotient to the ytext 
column, and proceed with the rest as in Simple Addition, 
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Ob8. If fhe remainder has not so many figures as the period, dphem mut 
be prefixed to make up the deficiency. 

2. What is the sum of 24.i3*2-f 2.23+85.24-f 67.6 ? 
8. What is the sum of 328.126+81.23+6.6*24+61.6 ? 

4. What is the sum of 31.62+7.824+8.3?2+;027 ? 

5. What is the sum of 462.34+60.82+71. 164+.35? 

6. What is the sum of 60.26+.34+6.435+.45+45.24 ? 

7. What is the sum of 9.814+1.5+87.26+0.83+124.09 ? 

8. What is the sum of 3.6+78.3476 + 735.3+.375+.27 + 
187.4? 

9. What is the sum of 5391.357+72.38+187.21+4.2965+ 
217.8496+42.176+.523+58.30048 ? 

10. What is thesumof .i62+134.09+2.93+97.26+3.76P'>.36 
+99.083+1.6+.814? 

SUBTRACTION OP CIRCULATING DECIMALS. 

Ex. 1. From 62.86 take 8.37236. 

Operation. We first make the given decimals su. i- 

62.86=52.86868 lar and conterminous, then subtract as n 

8.37235= 8.37235 whole numbers. But since the period m 

44.49632 ^^^ lower line is larger than that above 
it, we must borrow 1 from the next higher 
order. This will make the right hand figure of the remainder ona 
less than if it was a terminate decimal. Hence, 

363* We derive the following general 

RULE FOR SUBTRACTING CIRCULATING DECIMALS. 

Make the periods similar and conterminotLS, and suhtrcxt as ii^ 
fokole numbers. If ihe period in the lower line is larger than that 
above it, diminish the right hand figure of the remainder 'y 1. 

0b8. The reason for diminishing the right hand figure of the remainder bj 
1, if the period in the lower line is larger than that above it, may be explained 
thus: * 

When the jieriod in the lower line is larger than that above it, we must evi- 
dently borrow 1 from the next higher order. Now if the given decimals were 
extended to a second period, in this period the lower number would also li% 
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larger than that above it, and therefore we must borrow 1. But having boN 
rowed 1 in the seo3nd period, we must also cany one to the next figure in the 
lower line, or, what b the same in effect, diminish the right hand figure of the 
remainder by 1. 

2. From 85.62 take 13.76432. Ans. 71.86193. 

3. From 476.32 take 84.7697. 

4. From 3.8564 take .0382. 

5. From 46.123 take 41.3. 

6. From 801.6 take 400.75. 

7. From 4.7824 take .87. 

8. From 1419.6 take 1200.9. 

9. From .634852 take .021. 

10. From 8482.421 take 6031.036. 

MULTIPLICATION OP CIRCULATING DECIMALS 
Ex. 1. What is the product of .36 into .26 ? 

Operation, We first reduce the given periodi- 

.36=ff=-i'j- cals to common fractions; (Art. 357 ;) 

.25=-i^+A='H"- then multiply them together. (Art 

Now tS-X-H=-5% 219.) Finally, we reduce the product 

But ^VV=.092 Ans. ■ to a periodical decimal. Hence, 

364* We derive the following general 

RULE FOR MULTIPLYING CIRCULATING DECIMALS. 

Mrst reduce the given periodidals to common fractions, and mul' 
tiply them together a^ usual. (Art. 219.) Finallj/, reduce the prod* 
net to decimals and it will be the answer required, 

Obs. If the numerators and denominators have common factors, the opera- 
tion may be contracfed by canceling those factors before the multiplicatioD U 
performed. (Art. 221.) 

2. What is the product of 37.23 into .20 ? Ans, 9.928. 

3. Wliat is the product of .123 into 6 ? 

4. What is the product of .2*46 into 7.3 ? 
6. What is the product of 24.6 into 15.7 ? 
6. What is the product of 48.23 into 16.13 ? 
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1. What is the product of 8574.3 into 87.5 ? 
8. What is the product of 3.973 into .8 ? 
9*. What is the product of 49640.54 into .70503 ? 
lU. What is the product of 7.72 mto .297 ? 



DIVISION OF CIRCULATING DECIMALS. 

Ex. 1. Divide 234.6 by .7. 

Operation. We first reduce the divisor 

234.6=234f=-2^ and dividend to common frac- 

.7=f tions; (Art. 357 ;) and divide 

Now it^-7-i=H^Xf =^f*^ one by the other; (Art. 229 ;) 

And -^^^=301.714285 Ans. then reduce the quotient to a 

decimal. (Art. 337.) Hence, 

365* We derive the following general 

RULE FOR DIVIDING CIRCULATING DECIMALS. 

Meduce the divisor and dividend to common fractions ; divide 
one fraction by the other, and reduce the quotient to decimals, 

Obs. After the divisor is inverted, if the numerators and denominaton hav« 
factors common to both, the operation may be corUracUd by cmuxling those 
fectors. (Art. 232.) 

2. Divide 319.28007112 by 764.6. -4n«. 0.4176326. 

3. Divide 18.56 by .3. 

4. Divide .6 by .1*23. 

6. Divide 2.297 by .297. 

6. Divide 750730.618 by 87.5. 

7. Divide 42t530.6 by 28421.3. 

8. Divide 80000.27 by 20000.36. 

9. Divide 24.081 by .386. 
10. Divide .36 bv .26. 
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SECTION XI. 

FEDERAL MONEY. 

Art. 366* Federal Money is the currency of the United 
States. Its denominations, we have seen, are Eagles, Dollars^ 
Dimes, Cents, and Mills, (Art. 244.) 

367* All accounts in the United States are required by law 
to be kept in dollars, cents, and mills. Eagles are expressed in 
dollars, and dimes in cents. Thus, instead of 8 eagles, we say, 
80 dollars ; instead of 6 dimes and 7 cents, we say, 67 cents, (&c. 

368* Federal Money is based upon the Decimal system of 
Notation. Its denominations increase and decrease from right to 
left and left to right in a tenfold ratio, like whole niunbers and 
decimals. (Art. 244. Obs. 1.) 

369* The dollar is regarded as the unit ; cents and mills are 
fractional parts of the dollar, and are distinguished from it by 
a decimal point or separatrix (.) in the same manner as common 
decimals are distinguished from whole nimibers. (Art. 311.) 
Dollars therefore occupy units^ place of simple numbers ; eagles, 
or tens of dollars, tens* place, <fec. Dimes, or tenths of a dollar, 
occupy the place of tenths in decimals ; cents, or hundredths of a 
dollar, the place of hundred t?is ; mills, or thousandths of a dollar, 
the place of thousandths ; tenths of a mill, or ten thousandths of 
a dollar, the place of ten thousandths, <fec. 

Obs. 1 . Since dimei in business transactions are expressed in ceiUs^ two places 
of decimals are assigned to cents. If therefore the namber of cents is less than 
10, a cipher must always be placed on the lef^hand of them i for cents are hurw 
dredihs of a dollar, and hundredths occupy the second decimal place. (Art. 313.) 
For example, 4 cents are written thus .04; 7 cents thus .07; &c. 

2. Mills occupy the third place of decimals ; for they are thousandths of t 
dollar. Consequently, when there are no cents in the given sum, two cipher 

must be placed before the mills. Hence, 

. ^ , ». 

Quest.— 3GG. What is FedemI Money? 367. In what are accoants kept in the U. S. 
How would you express 8 eagles ? How express 6 dimes and ** cents ? 368. Upon what ki 
Federal Money based 1 369. What is regarded as the unit ir FedemI Money 1 What ttxm 
cents and mJJJs 1 How are they distingaisbed from dollars 1 
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37 O* To read any sum of Federal Money. 

Call all the figures on the left of the decimal point dollars ; the 
first two figures after the point, are cents ; the third figure denotes 
mills ; the other places on the right are decimals of a mill. Thus, 
$3.25232 is read, 3 dollars, 25 cents, 2 mills, and 32 hundredtbi 
of a mill. 

Obs. Sometimes all the figures after the point are read as dedmals of a col- 
ai. Thus, $5,356 is read, « 5 and 356 thousandths dollars." 

Write the following sums in Federal money : 

1. 70 dollars, and 8 cents. Ans, $70.08. 

2. 150 dollars, 3 cents, and 5 mills. 

3. 409 dollars, 40 cents, and 3 mills. 

4. 200 dollars, 5 cents, and 2 mills.^ 

5. 4050 dollars, 65 cents, ahd 3 mills. 

Note, — In business transactions, when dollars and cents are expressed to- 
gether, the cents are frequently written in the form of a common fraction. 
Thus, the sum of $75.45, is written 75^o\ dollars. 

REDUCTION OF FEDERAL MONEY. 

CASE I. 
Ex. 1. How many cents are there in 95 dollars ? 

Solution, — Since in 1 dollar there are 100 cents, in 96 dollars 
there are 95 times as many. And 95 X 100=9500. 

Ans. 9500 cents. 

2. In 20 cents how many mills ? Ans. 200 mills. 

Note. — To multiply by 10, 100, &x;., we simply annex as many ciphers t* 
Ihe multiplicand, as there are ciphers in the multiplier. (Art. 99.) Hente, 

37 !• To reduce dollars to cents, annex two ciphers. 
To reduce dollars to mills, annex three ciphers. 
To reduce cents to mills, ann£x one cipJier, 

Obs. To reduce dollars, cents, and mills, to mills, erase the sign of doUan 
and the separatrix. Thus, $25.36 reduced to cents, becomes 2536 cents. 

Quest. — 353. How do you read reJeral Money ? Obs. What other mode of reading 
Federal Money is mentioned 1 354. How are dollars reduced to cents 1 Dolten tA xslV!J^\ 
Cents to mills 1 Ob» Vollan, cents, and mills, to mills') 
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3. In $12 Low many cents? Am. 1200 centa. 

4. In $460 how many cents ? 

5. In $9^ how many mills ? 

6. In 90 cents how many mills ? 

7. Reduce $25.15 to cents. 

8. Reduce $864.08 to cents. 

9. Reduce $1266.05 to mills. 

10. Reduce $4580.10 to mills. 

11. Reduce $6886.258 to mills. 

12. Reduce $85625.40 to mills. 

CASE II. 

13. In 6400 cents, how many dollars? 

Suggestion, — Since 100 cents make 1 dollar, 6400 cents will 
make as many dollars as 100 is contained times in 6400. And 
6400-M00=64. Ans, $64. 

14. In 260 mills, how many cents ? Ans. 26 cents. 

Note. — To divide by 10, 100, &c., we simply cut cff as many figures from the 
right of the dividend as there are ciphers in the divisor. (Art. 131.) Hence, 

372* To redvLce cents to dollars, cut off two figures on the 
right. 

To reduce mills to dollars, cut off three figures on the right. 
To reduce mills to cents, cut off one figure on the right. 
Obs. The figures cut off are cents and mills. 

15. In 626 cents, how many dollars? Ans, $6.26. 

16. In 1516 cents, how many dollars? 

17. Iij 162 mills, how many cents? 

18. In 1000 mills, how many dollars ? 

19. In 2360 mills, how many cents ? 

20. In 3280 mills, how many dollars ? 

21 Reduce* 8500 cents to dollars. 

22 Reduce 2345 cents to dollars, <fec. 
23. Reduce 92355 mills to dollars, &c. 



Ors8T.-~355. How are cents reduced to doUan? Mills to dollars 1 Mills to oenlit 
OAr. IFiiaf are the fig^ores cut off 1 
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24. Reduce 150233 mills to dollars, <&c. 

25. Reduce 450341 cents to dollars, &c. 

373* Since Federal Money is expressed according to the de- 
cimal system of notation, it is evident that it may be subjected to 
the same operations and treated in the same manner as Decimal 
Fractions. 



ADDITION OF FEDERAL MONEY. 

Ex. 1. A man bought a cloak for $35,375, a hat for $4,875, a 
pair of boots for $6.50, and a coat for $23,625 : what did he pay 
for aU ? 

Operation, We write the dollars under dollars, cents 

$35,375 under cents, &c. Then add each column sepa- 

4.875 rately, and point off as many figures for cents 

6.50 and mills, in the amount, as there are places 

23.625 of cents and mills in either of the given num- 

$70,375 An^, bers. Hence, 

374* We derive the following general 

RULE FOR ADDING FEDERAL MONEY. 

Write dollars under dollars, cents under cents, <fec., so that the 
same orders or denominations may stand under each other. Add 
each column separately, and point off the amount as in addition of 
decim^r fractions, (Art. 320.) 

Obs. If either of the given numbers have no cents expresfied, it is customary 
to supply their place by ciphers. 

2. Wliat is the sum of $48.25, $95.60, $40.09, and $81.10 ? 

3. What is the sum of $103.40, $68,253, $89,455, $140 02, 
and $180? 

4. What is the sum of $136,255, $10.30, $248.50, $65.38, 
and $100,125? 



QussT^— 357. How is Federal Money added? How point off the amoant'> 0&». When 
MUr of the i^ven nambers haYc no cents expressed, how is their place tuy^^Uadl 
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6. What is the sum of $1Y0, $400.02, $130, $260.10, anoi 
$845.22 ? 

6. What is the sum of $268,45, $800.05, $192,125, $80,625, 
and $90.25 ? 

Y. What is the sum of $1500.20, $1050.07, $100.Y0, $95,025, 
$360,437, and $425 ? 

8. What is the sum of $2600, $1927.404, $1603.40, $3304.17 
$165.47, and $2600.08 ? 

9. A man bought a load of hay for $19,675, a horse for $73 25^ 
a yoke of oxen for $69.56, a cow for $17, and a calf for $5.80: 
what did he pay for all ? 

10. A lady gave $21.50 for a dress, $9.25 for a bonnet, $28.33 
for a shawl, and $15.25 for a muff: what was her bill? 

11. A jockey bought a span of horses for $276.87, and sold 
them so as to gain $73.45 : how much did he sell them for? 

12. A man gave $4925.68 for a farm, and sold it so as to gain 
$1565.37 : how much did he sell it for? 

13. A man sold a sloop for $7623.87, which was $1141.25 less 
than cost : how much did it cost ? 

14. A man bought a block of stores for $15268, which was 
$1721 less than cost : what was the cost? 

15. What is the sum of 134 dolls. 3 cts. 7 mills, 108 dolls. 
6 cts. 8 mills, 90 dolls. 9 cts. 4 mills, and 46 dolls. 18 cts. 4 mills ? 

16. What is the sum of 61 dolls. 1 ct. 2 mills, 19 dolls. 11 cts. 
4 mills, 140 dolls, and 80 dolls. 4 cts.? 

17. What is the sum of 140 dolls. 10 cts., 69 dolls. 3 cts. 
8 mills, 18 dolls. 7 cts., and 29 dolls. 5 mills? 

18. What is the sum of 860 dolls. 8 cts., 298 dolls. 4 cts. 8 mills, 
416 dolls., 280 dolls. 13 cts., and 91 dolls. ? 

19. What is> the sum of 14209 dolls., 65241 dolls., 1050 dolls., 
610 dolls. 7 cts., and 1000 dolls. 10 cts. ? 

20. What is the sum of 1625 dolls., 4025 dolls., 1863 AoUb. 
75 cts., 16000 dolls., and 48261 dolls.? 

21. What is the sum of 8 thousand dolls., 2 hundred and 60 
dolls. 5 cts., 19 thousand dolls. 60 cts., 6 hundred dolls. 9 cts. ? 

22. What is the sum of 19 thousand dolls. 50 cts., 61 thou* 
sand doUa. 10 cts., 18 hundred dolls. 3 ctr.? 
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SUBTRACTION OP FEDERAL MONEY. 

Ex. 1. A merchant bought a quantity of molasses for 176.40; 
and a box of sugar for 142.63 : how much more did he pay for 
one Tjian the other ? 

Operation. We write the less number under the greater, 

$75.40 placing dollars under dollars, &c., then subtract 

42.63 and point off the answer, as in subtraction of 

$32.77 decimals. Hence, 

375* We derive the following general 

RULE FOR SUBTRACTING FEDERAL MONEY. 

Write the less number under the greater, with dollars under doU 
lars, cents under cents, &c. ; then subtract and point off the remain- 
der as in subtraction of decimal fractiom. (Art. 322.) 

Obs. If either of the given numbers have no cents expressed, it is customary 
to supply their place by ciphers. 

2. A man bought a horse for $75.50, and sold it for $87.63 • 
how much did he make by his bargain? 

3. If a man deposits $204.65 in a bank, and afterwards checks 

out $119.83, how much will he have left ? 

4. A man owing $682.40, paid $435.25 : how much does he 
still owe ? 

6. A man owing $982.68, paid all but $64.20 : how much did 
he pay ? 

6. A merchant bought a quantity of goods for $833.63, and re- 
tailed them for $1016.85 : how much did he m^ke by the bargain ? 

7. A merchant bought a Idt of goods for $1265.82, and sold 
them for $942.35 : how much did he lose ? 

8. A grocer sold a lot of sugar for $635.20, and made thereby 
$261.38 : how much did he pay for the sugar? 

9. A man sold his fann for $12250.62, which was $1379.87 
more than it cost : how much did it cost ? 

Q,UK8T. — ^358. How is Federal Money subtracted ? How point off the remainder \ 
Oh» When either of the given numbers have no cents, how is V\\e\t ^\«lc;^ «^v^'^<&^^ 
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10. From $10600.75 take $8901.26. 

11. From $20206.85 take $10261.062. 

12. From $61219.40 take $100,036. 

13. From $19 take 1 cent and 9 mills. 

14. From 89 dollars take 89 cents. 

15. From 506 dolls, take 316 dolls, and I cts. 

16. From 5 dolls. 1 mills take 2 dolls. 7 cts. 
17^ From 61 dolls. 6 cts. take 29 dolls. 4 mills. 

18. From 11000 dolls. 10 cts. take 110 dolls. 3 cts. 

19. From 100100 dolls, take 10110 dolls. 10 cts. 



MULTIPLICATION OF FEDERAL MONEY. 

376* In multiplication of Federal Money, as well as in simple 
numbers, the multiplier must always be considered an abstract 
number, (Art. 82. Obs. 2.) 

Ex. 1. What will 8 bbls. of flour cost, at $5.62 per bbl. ? 

Analysis. — Since 1 bbl. costs $5.62, 8 bbls. will cost 8 times as 
much; and $5.62 X8=$44.96 Ans, 

2. What cost 21.7 bushels of apples, at 15 cts. per bushel? 

Operation. Reasoning as before, 21.7 bushels will cost 

21.7 21.7 times 15 cents. But in performing the 

.15 multiplication, it is more convenient to make 

1085 the .15 the multiplier, and the result will be 

217 the same as if it was placed for the multipli- 

$3,255 Ana. cand. (Art. 83.) Point off the product as be- 
fore. Hence, 

377* When the price of one article, one pound, one yard, <fec., is 
given, to find the cost of any number of articles, pounds, yards, <fec. 

Multiply the price of one article and the number of articles to^ 
gether, and point off the product as in multiplication of decimah^ 
(Art. 324.) 

Quest.— 378. In Multiplication of Federal Money, what miist one of the given facttna 
be eonaidered 7 377. When the price of one article^ one pound, &c., is given, how i« tht 
0ott yf any number of articles found 1 
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8. What cost 17.6 yards of cloth, at $4.75 per yard ? 
4. Multiply $26,625 by 20.2. 

378* From the preceding illustrations we derive the following 
general 

RULE FOR MULTIPLYING FEDERAL MONEY. 

Multiply as in simple numbers, and paint Ojf the product as in 
multiplication of decimal fractions. (Art. .324.) 

Obb. J . When the price, or the quantity contains a common fraction, the 
fraction may be changed to a decimal. (Art. 337.) 

2. In business operations, when the mills in the answer are 5, or over, it m 
customary to call them a cent ; when under 5, they are disregarded. 

6. What cost 12^ yards of cotton, at 9^ cts. per yard? 

Solution. — 12i^ yards=12.5, and 9i cts.=.0925 ; now .0925 X 
l:2,5=$l. 15625. Ans. 

6. What cost 45i yards of satin, at 87^ cts. per yard ? 

7. What cost 169i bbls. of pork, at $8^ per barrel ? 

8. What cost 324^^ lbs. of sugar, at 12^ cts. a pound? 

9. What cost 97 gals, of oil, at ili cts. per gallon ? 

10. What cost 310 lbs. of tea, at 62^ cts. a pound ? 

11. What cost 23i tons of hay, at $8-f per ton ? 

12. What cost 45 bbls. of flour, at $7-} per barrel? 

13. At 15^ cts. per doz., what cost 13^ dozen of eggs ? 

14. At 8f cts. per pound, what will 32-J lbs. of pork come to? 

15. At |6i per bbl., T^hat will 145i bbls. of flour cost? 

16. At 22jt cts. per doz., what will a gross of buttons cost? 

17. At 31-5- cts. per doz., what cost 45 doz. skeins of silk? 

18. At l7i cts. per yard, what cost 91^ yards of calico? 

19. What cost 45 doz. plates, at 62^ cts. per doz. ? 

20. What cost 63 doz. pen-knives, at $3^ per dxjZ. ? 

21. What cost 19 doz. silver spoons, at $7^ per dozen? 

22. What cost 1865i bushels of wheat, at llf per bushel? 

23. What cost 2560i yds. of broadcloth, at $5^ per yard? 

ttrBst.— 378. What is the rule for Multiplication of Feden\ Moti«v'\ Obs. ^WV«sa\<Mb 
or quantity contains a oofnmon fraction, what should be doiiA vf\Oci\\'\ 
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DIVISION OP FEDERAL MONEY. 

Ex. 1. A man bought 8 sheep for $42.24 : what did n give 
apiece ? 

Analysis, — If 8 sheep cost $42.24, 1 sheep will cost i of $42.24 ; 
and $42.24-7- 8=$5.28. Ans, $5.28. 

Proof. — If 1 sheep costs $5.25, 8 sheep will cost 8 times as 
much; and $5.28 X8=$42.24. Hence, # 

379* When the number of articles, pounds, yards, <fec., and 
the cost of the whole are given, to find the price of one article, om 
pound, &c. 

Divide the whole cost hy the whole number of articles, and pdn^ 
off the quotient as in division of decimal fractions. (Art. 330.) 

2. A shoemaker sold 15 pair of boots for $67.50: how much 
did he get a pair ? 

3. A merchant sold 65k lbs. pf sugar for $3.93 : how much 
was that a pound ? 

4. A man bought 6.6 yards of cloth for $20.345 : how much 
ttBs that per yard ? 

6. How many bbls. of fldlir, at $5.38 per bbl., can be bought 
for $34.97 ? 

Analysis. — Since $5.38 will buy 1 bbl.. Operation. 

$34.97 will buy as many bbls. as $5.38 5.38)34.97(6.6 Ans 
are contained times in $_34.97. We divide 32 28 

as in simple numbers, and point off one de- 2 690 

cimal figure in the quotient. 2 690 

Proof. — $5.38X6.5=$34.97, the given amount. 

380* Hence, when the jmce of one article, pound, yard, <fec., 
and the cost of the whole are given, to find the number of arti- 
cles, &c. 

Divide the whole cost hy the price of one, and point off the quo* 
Hent as in division of decimals. 

Q,UKST.- 379. When the number of articles, pounds, ice, and the cost of the whole rm 
given, how is the cost of one article found 1 380. When the price of one article, one poon^ 
iu., and the cost of the whole are given, how is the number of articles found f 
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6. How many coats, at $12.56, can be bought for 8103.085? 
1, How many times is $11.13 contained m 87.606 ? 

8. A gentleman distributed $68 equally among 32 poor per- 
sons : how much did each receive ? 

Operation, 

32)$68(2.125 Ans. After dividing the |68 by 32, there is 

64 a remainder of 4 dollars, which should be 

4000 reduced to cents and mills, and then be 

32 divided as before. (Art. 364.) The ciphers 

80 thus annexed must be regarded as deci- 

64 mals; consequently there will be three 

160 decimal figures in the quotient. 

160 

381* From the preceding illustrations we derive the following 
(reneral 

RULE FOR DIVIDING FEDERAL MONEY. 

Divide as in simple numbers, and point off the quotient as tn 
division of decimal fractions. (Art. 330.) 

Obs. 1. In dividing. Federal Money, if the number of decimals in the divmoi 
is the sajne as that in the dividend, the quotient will be. a whale number. 
(Art. 330. Obs. 1.) 

2. When there are mdre decimals in the divisor than in the dividend, annex 
as many ciphers to the dividend as are. necessary to make its decimal places 
equal to those in the divisor. The quotient thence arising will be a whole 
number. (Obs. 1.) 

3. After all the figures of the dividend are divided, if there is a remainder, 
dphers may be annexed to it, and the operation may be continued as in divi- 
sion of decimals. (Art. 330. Obs. 3.) iThe ciphers thus annexed must be re- 
garded as decimal places of the dividend. 

9. How many gallons of molasses, at 28 cts. per gallon, can 
you buy for $86.25 ? 

UuBST.— 381. What is the rale for Division of Federal Money? Oba. When there ii a 
mnaiader after A \ the figures of the dividend are divided, how proceed \ When then ai» 
decimals in the divisor than in the divi4pnd, how proceed 1 
T.H. • 11 
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10. How mai:^ yards of calico, at l^jt cts. per yard, can Ixi 
bought for $73.3 7i? 

11. How many doz. of ^gs, at 9i cts. per doz., can be bongbi 
for $94,185? 

12. At 18f cts. per doz., bow many skeins of sewing silk can 
be bought for $67.50 ? 

13. A man paid $72.25 for 20.5 yards of doth : bow much did 
he pay per yard ? 

14. A man paid $76.50 for 51 sheep : what was tbe price per 
head? 

15. A man paid $150 for 24 pair of boots: bow much was 
that a pair ? 

16. If you give $56.25 for 28^ bbls. of flour, bow much do you 
pay per barrel ? 

17. If a man gives $316,375 for 87i yards of cloth, what is 
that per yard ? 

18. A grocer sold 965^ lbs. of sugar for $81.25 : what did he 
get a poimd ? 

19. The fare from Albany to Buffalo, a distance of 326 miles, 
is $13.20 : how much is it per mile ? 

20. The fare from Boston to Albany, a distance of 203 miles, 
is $5.50 : how much is it per mile ? 

21. If a clerk's salary is $650 per annum, how much does he 
receive per day ? 

22. If a man spends $563.38 a year, how much are bis average 
expenses per day ? 

23. At 87-i- cts. per bushel, how many bushels of wheat can 
you buy for $1500? 

24. How many tons of coal, at $6,625 per ton, can you buy for 
$752.36 ? 

. 25. If a man's income is $100 per week, how much is it per 
hour? 

26. At $14.50 per acre, how many acres of land can you buy 
foi $3560? 

27. At $15-J- apiece, how many cows can you buy for $7750 ? 

28. At $375.75 apiece, how many carriages gph be bought for 
$56362.50 ? 
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COUNTING ROOM EXERCISES. 

Ex, 1. What cost 320 yards of satinet, at 1 1.1 2^ per yard? 

Analysis, — If the price were $1 per yard, the cloth would evi- 
dently cost as many dollars as there are yards. But $1.12^ is 
equal to 1 and \ dollars ; hence, the cloth will cost \ more dollars 
than there are yards; consequently, if we add to the number of 
yards \ of itself, it will give the cost. Now -^ of 320=40, and 
320+40=360. Arts, $360. 

Proof. — |1.12ix 320=$360, the same as before. Hence, 

382* When the price of 1 article, 1 poimd, &c., is |1.12-jt 
$1.25 ; $1.37^; &c., to find the cost of any number of articles. 

To the given number of articles, add -J-, -J-, f, &c., of itself, as 
the ca^e may he, and the sum vdll he the cost required. 

Ob8. When the price of 1 article, &c., is $2.12}, $2.25, $3.37}, &c., the 
operation may be contracted by multiplying the given number of articles by 
3}, 2i, 3|, &«., as the case may be. 

2. What cost 640 bushels of wheat, at $1.25 per bushel? 

3. What cost 372 pair of shoes, at $1.3 7^- a pair? 

4. What cost 480 bbls. of cider, at $1.62^ a barrel? 
6. What cost 520 yards of silk, at $1.50 per yard? 

6. What cost 720 drums of figs, at $1.87-J^ per drum? 

7. At $2.1 2^ apiece, what will 480 sheep cost? 

8. At $2.37-i apiece, what will 364 vests cost ? 

9. At $3.25 per yard, what cost 744 yards of cloth ? 

10. At $4.62i apiece, what cost 960 hats ? 

11. At $5.12^ a pair, what cost 278 pair of boots? 

12. At $7.37i per lb., what will 365 lbs. of opium cost ? 

13. A collier sold 856 tons of coal, at $6.87^ per ton: hon 
much did it amount to ? 

14. At 19.62-j- per acre, what will 537 acres of land cost? 
16. What cost 72 lbs. of flax, at $8.25 per hundred? 

Analysis. — 72 pounds are t^V of 100 pounds; therefore 72 

pounds will cost ^ of $8.25 ; and -ft\ of $8.25=?^?^— • 
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Operation. ' We multiply the price of 100 lbs. ($8.25) 

$8.25 by 72, the given number of poimds, and the 

12 product $594.00, is the cost of 72 lbs. at 

1650 $8.25 Tper pouTid. But the price is $8.25 per 

^775 hundred ; consequently the product $594.00 

$5.9400 Ana, is 100 times too large, and must therefore be 

divided by 100, to give the true answer. But 
lo di^ade by 100, we simply remove the decimal point two places 
towards the left. (Art. 331.) 

16. What cost 867 bricks, at $4.45 per 1000? 

Operation. Reasoning as before, 367 bricks will cost 

4.45 -AW of $4.45. We multiply the price of 1000 

3 67 bricks by the given number of bricks, and di- 



$1.63315 Ana. vide the product by 1000. (Art. 331.) Hence, 

383* To find the cost of articles sold by the 100, or 1000. 

Multiply the given price by the given number of articlea ; then 
if the price ia for IOO5 divide the product by 100 ; but if the price 
ia for 1000, divide it by 1000. (Art. 331.) 

17. A farmer sold 563 lbs. of hay, at $1.1 2^- per hundred : how 
much did it come to ? 

18. What cost 1640 lbs. of beef, at $6.37i per hundred? 

19. What cost 2719 lbs. of fish, at $4.20 per hundred ? 

20. What is the freight on 3568 lbs. from New York to Buffalo, 
at $1.'67 per hundred? 

21. What cost 6521 lbs. of cheese, at 7f cts. per himdred? 

22. What cost 15214 lbs. of butter, at 12i cts. per hundred? 

23. At $6.25 per 1000, what cost 865 feet of spruce boards? 

24. At $19.45 per 1000, what cost 2680 feet of pine boards ? 

25. At $67.33 per 1000, what cost 6500 feet of mahogany? 

26. .When ginger is $16.53 per cwt., what is it per pound ? 

Analysia. — Since 100 lbs. cost $16.53, 1 lb. will cost tot of 
$16.53. But to divide by 100,- we remove the decimal point two 
places to the left. (Art. 331.) Ana, $0 1653. 

auBST.— 383. Ho>^ do you find the cost of articlea sold, by the 100, or lOQO? 
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27. When pine boards are $21.68 per 1000, whafc are they per 
foot? 

Solution. — Reasoning as before, 1 foot inll cost tuVtt of $21.63. 
Now to divide by 1000, we remove the decimal point three places 
to the left. (Art. 331.) Ans. $.02163. Hence, 

384* When the cost of 100, or 1000 articles, pounds, <kc., s 
given, the price of one is found by simply removing the dedmai 
point in the given cost or dividend, as manj/ places to the left as 
there are ciphers in the divisor, (Art. 331.) 

28. Bought 1000 bricks for $7.20: what is that apiece? 

29. If 1000 feet of hemlock boards cost $6.40, what will one 
foot cost ? 

30. Bought 42 cwt. of tobacco for $565.82 : what is that per 
cwt. ; and what per pound ? 

31. Bought 75 cwt. of butter for $966.38: what is that per 
cwt. ; and what per pound ? 

BILLS, ACCOUNTS, AO. 

385* A Bill, in mercantile operations, is a paper contaimng 
a written statement of the items, and the price or amount of goods 
sold. 

32. What is the cost of the several articles, and what the amount^ 
of the following bill ? 

New Yore, May 21st, 1847. 
G, B, Grannis, Esq,, 

Bought of Mark H, Newman A Co.f 

75 Thomson's Mental Arithmetic, at $ .12^ 

50 " Practical Arithmetic, " .8 If 

86 Porter's Rhetorical Reader, '* .62^ 

25 Willson's School History, " .46 

30 M'EUigott's Young Analyzer, " .31i 

75 Thomson's Day's Algebra, " .50 

60 " Legendre's Geometry, .47^ 

Received Pajrment, 

Mark H, Newman ds Cb. 
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[Sect. XL 



(33.) 

Philadelphia, June 10th, 1847, 
U(m, Horajce Birmey, 

Bought of Leverette <k Chriggs^ 

163 lbs. Butter, at $ .14^ 

M\ 

.11 ... 

.lOi - - . 
.13 
.09i . . - 

What was the cost of the several articles, and what the amount 

of his bill? 

(34.) 

Albany, July 1st, 1847. 



236 lbs. Coflfee, 
86 lbs. Chocolate, 

685 lbs. Sugar, 
21 doz. Eggs, 

860 lbs. Lard, 



€€ 

u 
«< 
«< 



Messrs, Collins & Brothers^ 

For 320 yds. Silk, at 

" 266 " Broadcloth, " 

" 175 pair Cotton Hose, " 

" 100 " Silk " " 

" 16 doz. Gloves, " 
" 120 Straw Hats, 



« 



To G, W. Bunker, Dr. 
$1.12i 
3.62+ 
0.12i 
O.BYi 
0.62i 
1.87i . - 



What was the cost of the several articles, and what the aznouiit 
ofhisbiU? 

(35.) 

St. Louis, Aug. 25th, 1847. 



James Henry , Esq, 

For 16260 lbs. Pork, 
'* 7266 lbs. Cheese, 
" 11621 bu. Com, 
** 1660 bbls. Flour, 



To J, L. Hoffman & Co,, Dr. 
at $0.05i ... 

O.OSi 
" 0.50 

6.12i 



CREDIT. 

at $0.06^ ... 

0.07 

0.37i 

" Cash to balance account, 

What ia the amount of cash requisite to balance the account ? 



Bj 1150 lbs. Cotton, 
8256 lbs. Sugar, 
6450 gals. Molasses, 






AiiTS. 386, 387. j percentage. 
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SECTION XII. 

PERCENTAGE. 

Art. 386,* The terms Percentage and Per Cent, signify a cer- 
tain allowance on a hundred ; that is, a certain ^r^ of a hundred, 
or simply hundredths. Thus, the expression 6 per cent, signifies 
6 hundredths, (tot>) ^ per cent., 7 hundredths, (rfirO &c., of the 
number, or sum of money imder consideration. 

Note. — The terms Percentage and Per CerU, are derived from the Latin per 
and centum^ signifying by the hundred, 

387* We have seen that hundredths are decimal expressions, 
occupying the first two places of figures on the right of the deci- 
mal point. (Arts. 311, 314.) Now, since percentage and j^er cent, 
signify hundredths, it is manifest that they can be expressed by 
decimals, as in the following 

PERCENTAGE TABLE. 



1 per cent. 










is written thus : 


.01 


2 per cent. 










II 


It <i 


.02 


3 per cent. 










<( 


M II 


.03 


6 per cent. 










<c 


II II 


.06 


7 per cent 




. J i 






a 


II II 


.07 


10 per cent. 










II 


II M 


.10 


12 per cent. 










II 


II II 


.12 


50 per cent. 










II 


II II 


.50 


100 per cent. 










II 


II II 


1.00 


103 per cent. 










« 


II II 


1.03 


125 per cent., 


&c. 








(1 


II II 


1.25 


i^ per cent., 


that 


is, 1 of 1 per cent 


f( 


II t< 


.005 


i per cent., 


that 


is, ^ of 1 per cent 


<( 


tl « 


0025 


1 per cent., 


that 


is, 1 t)f 1 per cent. 


(( 


a « 


.0075 


13( per cent. 




• • • 


i( 


11 C( 


.13125 


251 per cent. 




• • • 


i( 


(I it 


.25375 


Obs. 1 . It will be seen from the preceding 


Table 


t, that when the given pci 


cent, is less than 10, a cipher must be prefixed 


to the 


figure expressing it, in the 


same manner as when the number of cents is 


less than 10. (Art. 


369. Obs. 1.) 



QuBBT.— ^86. What do the terms percentage and per cent signify t What is meant if 
• per cent, 7 per cent, &c., of any nnmber, or smn '> 
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When the giren per cent, is wunt than 100, it Jiait 11180017 lequiie a mixed 
niunber Co expnw it. (Ait. 315. Obs. 2.) 

2. Parts of 1 per cent, may be expresed either bj a coBUKum fraction, or bj 
decimals. Thus, the expresBion I7f per cent., is eqnirakot to .17G25 percent 

3. The ferst two «<<^«"«l fignres prupeily denote the per cent., far ^tuej are 
iundredtiss the other decimals being parts of kmndraUis, express parts of 
1 p^cent 

EXAMPLES. 

1 Write 1 per cent., 2 per cent., 4 per cent., 6 per cenL, 7 per 
<U3nt., 8 per cent., in decimals. 

2 Write 11 percent.; 12; 14; 15; 16; 23; 65; 93. 

3 Writeiperct.; i;i;|; t; i; i; i; I; l;i;i; i;i. 

4. Write 4i per ct. ; 6+; 7i; 9i; 12i; 16i; 115; 400^. 

5. An agent collected $700 for a merchant, and received 5 per 
eent. for bis services : how much did he receive ? 

Analyns. — Since 5 per cent, is the same as Tf^y ^^ agent must 
have received tH of |700. Now tot of $700 is $fH» which is 
equal to $7 ; and 5 hundredths is 5 times $7, or |35. 

Operation, Since t^=-05, we multiply the given num- 

$700 ber of dollars by .05, and it gives the answer in 

.05 cents, which we reduce to dollars by pointing 

$35.00 Ans. off 2 decimals. (Art. 372.) Hence, 

388* To calculate percentage on any number, or sum of 
money. 

Multiply the given number or sum hy the given per cent, expressed 
decimally ; and point off the product as in multiplication itf deci- 
mal fractions, (Art. 324.) 

Obs. 1. It is important fixr the learner to observe, that the amount of money 
cMededj is made the basis npon. which the percentage is computed. That is, 
the agent is entitled to 3 dollars, as often as he collects 100 dollars, and not as 
often as he pays over 100 dollars, as is frequently supposed. For in the latter 
case he would receive only xuT> in^s^^^d of ^07 of the sum in question. This 
distinction is important, especially in calculating percentage on large sums. 

Q,rKST. — 387. How may per centage or per cent be expressed? Oh». When the ^ren 
per oeat. is less than 10, how is it written 1 When more than 100, how ? 388. Hew ia 
percentage calculated ? Obs. In collecting money, npon what bcuds is the per cent, cat 
enlated ? If the per cent eontafais a ccmunon ftaetlon which canaot le ezproaaed deci- 
mally, how proceed 1 
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2. Hence, if the per cent, contains a common fraction which cannot be ex« 
pressed decimally, first multiply by the decimal, then by the common fraction 
of the given per cent., and point off the sum of their products as above. 

6. What is 4i per cent, of $300 ? 

Solution. — ^Expressed decimally, 4-J- per cerit.=,042 ; (Art. 387 
Obs. 2 ;) and $300X .042=$12.60. Ans. 

7. What is 3 per cent, of $256.25 ? 

8. What is 2 per cent, of $437.63 ? 

9. What is 2^ per cent, of $138,432 ? 

10. What is 6 per cent, of $146.13 ? 

11. What is 7 per cent, of $1630.10? 

12. A man borrowed $160, and paid 7 per cent, for the use or 
it : how much did he pay ? 

13. A merchant bought goods amounting to $1825, and sold 
them so that he gained 12 per cent. : how much did he gain? 

14. A constable collected $862.56, and charged 6 per cent, for 
his services : how much did he receive ; and how much did he 
pay over? 

15. What is 10 per cent, of $4020.50 ? 

16. What is 8 per cent, of $1676 ? 

17. What is 4i per cent, of $725 ? 

18. What is 5i per cent, of $648.30 ? 

19. What is 6i per cent, of $1000 ? 

20. What is 7i per cent, of $2000 ? 

21. What is 8f per cent, of $100.25 ? 

22. A farmer having 1500 sheep, lost 25 percent, of them: 
how many did he lose ? 

23. A merchant having $1960 on deposit, drew out 20 per cent. 
of it : how much had he left in the bank ? 

24. A merchant imported 1500 boxes of oranges, and 12-i- per 
cent, of them decayed : how many boxes did he lose ; and hov 
many had he left ? 

25. What is i per cent of $1625 ? 

26. What is i per cent, of $2526.40 ? 

27. What is i per cent, of $42260.08 ? 

28. What is + per cent, of $75000 ? 
569. What is f per cent, of $100000? 

11* 
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80. What is i per cent, of 145241.20? 

81. What is i per cent, of $675264 ? 

82. A merchant bought a stock of goods amounting to $4565, 
and paid 3^ per cent, for freight : what was the whole cost of 
his goods ? 

33. A man's salary is $2000 a year, and he lays up SY-J pei 
cent, of it : how much does he spend ? 

34. A youth who inherited $20000, spent 40 per cent, of it in 
dissipation : how much had he left ? 

35. Two merchants embarked in business with $18250 capita] 
apiece ; one gained 20 per cent, and the other lost 20 per cent, 
the first year : what was then the amount of each man's property ? 

36. Two men invested $10000 apiece in stocks ; one lost 8 per 
cent., the other 6 per cent. : what was the diflference of their loss ? 

37. What is the difference between 6 per cent, of $1040, and 
1 per cent, of $905 ? 

APPLICATIONS OP PERCENTAGE. 

389* Percentage, or the method of reckoning hy hundredths, 
is applied to various calculations in the practical concerns of life. 
Among the most important of these are Commission, Brokerage, 
the Rise and Fall of Stocks, Interest, Discount, Insurance, Profit 
and Loss, Duties, and Taxes. Its principles, therefore, should be 
thoroughly understood by every scholar. 

COMMISSION, BROKERAGE, AND STOCKS. 

390* Commission is the per cent, or sum charged by agents 

for their services in buying and selling goods, or transacting other 

business. 

Obs. An Agent who buys and sells goods for another, is called a Commit' 
nan Mercfunty a Factor, or Correspondent. 

391* Brokerage is the per cent, or sum charged by money deal- 
ers, called Brokers, for negotiating Bills of Exchange, and other 
monetary operations, and is of the same nature as Commission. 

QUM8T.—390. What is coinmlHsioTi 1 Obs. What is an agent who buys and sells goads 
fSw aautber usaally called 1 
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392* By the term Stocks, is meant the Capital of moneyed 
institutions, as incorporated Banks, Manufactories, Railroad and 
Insurance Companies ; also. Government and State Bonds, &c. 

Ob». 1. Stocks are usually divided into portions of $100 each, called shares g 
and the owners of these shares are called Stockholders, 

2. The association or company thus formed, is called a corporation ; the ru- 
strumenc specifying the powers, rights^ and privileges invested in the corpora- 
tion, is called a charter, 

393* The original cost or valuation of a share is called its 
nominal, or par value ; the suin for which it can be sold, Ls its 
real value, 

Obs. 1. The rise or fall of Sto9ks is reckoned at a certain per cent, of its 
par vah(£. The term par is a Latin word, which signifies equals or a stale of 
equality, 

2. When Stocks sell for their original cost or valuation, they are said to he 
at par ; when they sell for more than cost, they are said to be aboi^e par, al a 
premium^ or an advance ; when they do not sell at cost, they are said to be 
below par, or at a discount. 

3. Persons who deal in Stocks are usually called Stock Brokers, or Stock 
Jobbers. 

% 

394* The commission or allowance made to factors. and brokers, 
also the rise and fall of stocks, are usually reckoned at a certain 
loercentage on the amount of money employed in the transaction, 
or on the par value of the given shares. Hence, 

39 5 • To compute commission, brokerage, and the premium or 
discount on stocks. 

Multiply the given sum hy the given per cent, expressed in deci' 
mals, and point off the product as in Percentage, (Art. 388.) 

Obs. The commission for the collection of bills, taxes, &c., also for the sale 
or purchase of goods, varies from 2i to 12 or 15 per cent., and should always 
be reckoned on the amount of money collected, or paid out, or employed in the 
transaction. 

The brokerage for the sale or purchase of stocks, varies from i tn f pe 
cent, reckoned on the par value of the stock. 

Qt7«BT.— 391. What Is brokerage ? 392. What Is meant by the term stocks 1 Ohi How 
are stocks usually divided 1 393. What is the par value of stocks 1 What the real value 1 
bhs. What Is the meaning of the term par 1 When are stocks at par 1 When abov« \^1 
When below 1 305. How do you compute commission, bTokon^e, hx. \ 
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EXAMPLES. 

1. An auctioneer sold goods amounting to $463, at 3 per cent, 
commission: how much did he receive? Ans, $13.89. 

2. An agent bought goods amounting to $626. 3Y6 : what is 
yiis commission, at 2 per cent. ? 

3. What is the commission on $1682.25, at 3^ per cent. ? 

4. What is the commission on $1463.18, at 6 per cent. ? 

5. What is the commission on $2560.07, at 4^ per cent. ? 

6. What is the commission on $10250, at 6 per cent. ? 

7. What is the commission on $8340.60, at 7 per cent. ? 

8. What is the commission on $960,625, at 5^ per cent. ? 

9. A commission merchant sold goods to the amount of $6235, 
ah 2\ per cent. : what was his commission ? 

10. An attorney collected a debt of $8265.17, and charged 7+ 
per cent, for his services: how much did he receive? 

11. Bought $1108 worth of books, at 4 per cent, commissicoi: 
what was the amount of commission ? 

12. A tax-gatherer collected $12250, for which be was entitled 
to 5i per cent, commission : how much did he receive ? 

13. Sold goods amoimting to $1432.26: how much was the 
commission, at 4 per cent. ? 

1 4. A commission merchant sold a quantity of hardware amount- 
mg to $9240.71 : how mu<5h would he receive, allowing 2^^ per 
cent, for selling, and 2 per cent, more for guaranteeing the pay- 
ment? 

15. An auctioneer sold carpeting amounting to $2136.63, and 
charged 2-}- per cent, for selling, and 2f per cent, for guaranteeing 
the payment: how much did the auctioneer receive; and how 
much did he remit the owner ? 

396* Commission merchants, agents, &c., generally keep an 
account with their employers, and as they make it vestments or 
sales of goods, charge their commission on the amount invested^ 
)r the sum employed in the transaction. 

Sometimes, however, a specific amount is sent to an agent or 
broker, requesting him, after deducting his comm'wion, to lay out 
the balance in a certmn manner. ' 



Arts. 396, 397.] brokerage. 240 

16. A gentleman sent his agent $1500 to purchase a library: 
how much had he to lay out after deducting his commission at 5 
per cent. ; and what was his commission ? 

Note. — The money actuaHy laid out by the agent in books, is manifestly the 
proper basis on which to calculate his commission ; for it would be unjust to 
charge commission on the sum he retains. (Art. 395. Obs.) 

Anali/sis. — ^The money laid out is -Hj-J of itself, and the commis- 
sion is roTT of this sum; consequently the money laid out added 
to the commission, must be -ffrj the whole amount. The question 
therefore resolves itself into this: $1500 is +f& of what sum? 
If $1500 is +gf, rh must be 1500-rl06=^W, and W=-4W 
X100=$1428.57, the sum laid out. Now $1500— $1428.67=rT 
$71.43, the commission. 

Proof. — $1428.57 X.05=$Y1.43; and $1428.57+$7l.43= 
$1500, the amount sent. Hence, 

397* To compute commission when it is to be deducted in 
advance from a given amount, and the balance is to be invested. 

Divide the given amount 6y $1 increased by the per cent, commis' 
sum, and the quotient will he the part to he invested, Suhtract the 
part invested from the given amount, and the remainder will he the 
commission, 

Obs. The commission may also be found by multiplying the sum invested by 
the given per cent, according to the preceding rule. (Art. 395.) 

17. An a^ent received $21500 to lay out in provisions, after 
deducting 2 j^>er cent, commission : what sum did he lay out ? 

18. A country merchant sent $3560 to his agent in the city, to 
purchase goods : after taking out his commission, at 8-^ per cent.> 
how much remained to lay out ? 

19. Baring, Brothers <fe Co. sent their agents $800000-to buy 
flour : after deducting 5 per cent, commission, how much would 
he left to invest ? 

20. A broker negotiated a bill of exchange of $82531, at 5 pef 
cent. : how much did he receive for his services ? 

21. What is the brokerage on $94265, at 1^ per cent. ? 

22. Wha^. is the brokerage on $6200, at f per cent. ? 



248 STOCKS. [Sect. XII 

23. What is the brokerage od $8845.50, at -J- per cent. ? 

24. What is the brokerage on $2500, at -f per cent. ? 

25. A broker made an investment of #21265, and charged l-J 
per cent. : what was the amount of his brokerage ? 

26. If you buy 20 shares of Western Railroad stock, at T per 
cent, advance, how much will your stock cost you? Ans. $2140. 

Note. — The stock evidently cost its par value, which is $2000 and 7 per cent, 
besides. Now $2000X. 07=81 40.00 ; and $2000 -[-$140=$2140. 

27. What cost 20 shares of bank stock, at 7 per cent, discount? 

Ans. $2000 — $140=$1860. 

28. What cost 35 shares of New York and Erie Railroad stock, 
at 5i per cent, premium ? 

29. A merchant bought 45 shares of Commercial Bank stock, 
at par, and afterwards sold them, at 50 per cent, discount : how 
much did he lose ? 

30. A man invested $8460 in the New England Manufacturing 
Co., and afterwards sold out at 4-J per cent, advance : how much 
did he sell his stock for ? 

31. Sold 64 shares of Hudson River Railroad stock, at lO-J- per 
cent, premium : how much did they come to ? 

32. A man bought 35 shares of Utica and Syracuse Railroad 
stock, at par, and afterwards sold them at l-J- per cent, advance : 
how much did he get for them ? 

33. A man bought 15 shares of Albany and Schenectady Rail- 
road stock, at 2 per cent, advance, and sold them at 10 per cent, 
disc. : how much did he sell them for ; and how much did he lose ? 

34. Bought 11 shares in the Albany Gas Co. at 6jt p^ cent, 
premium : how much did they amount to"? 

35. A broker bought 48 shares of Michigan Railroad stock, 
at 14 per cent, discount, and sold them at 6 per cent, advance: 
how much did he make by the operation ? 

86. If I employ a broker to buy me 55 shares of Railroad stock, 
vhich is 20 per cent, below par, and pay him i per ceat. broker- 
age, how much will my stock cost me ? 

37. If ray agent buys 78 shares of New York and Philadel- 
phia Railroad stock, at 15 per cent, advance, and charges me | 
fer cent, brokerage, how m^uch will my stock cost? 
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INTEREST. 

398* Intjerest is the sum paid for the use of m(mey by the 
borrower to J,he lender. It is reckoned at a given per cent, per 
anrmm ; that is, so many dollars are paid for the use of $100 
for one year ; so many cents for 100 cents; so many pounds for 
£100; <fec. 

Obs. The student should be careful to notice the distinction between Corn- 
mission and hUeresU The former is reckoned at a certain per cent, without 
regard to time ; (Art. 395 ;) the latter is reckoned at a certain per cent, for one 
year ; consequently, for longer or shorter periods than one year, tike proportions 
of the percentage for one year are taken. 

The term per annum^ signifies for a year, 

399» The money lent, or that for which interest is 'paid, is 

called the principal. 

The per cent, paid per annum, is called the rate. 

The sum of the principal and interest, is called the amount. 

Thus, if I borrow $100 for 1 year, and agree to pay 5 per cent. 

for the use of it, at the end of the year I must pay the lender 

$100, the sum which I borrowed, and $5 interest, making $105. 

The principal in this case, is $100; the interest $5; the rate 5 

per cent. ; and the amount $105. 

Obs. The term per annAim^ \a seldom expressed in connection with the rate 
per cent.f but it is always understood ; for the rate is the per cent, paid per 
a7inwni4 (Art. 399.) 

400* The rate of interest is usually established by law. It va- 
ries in different countries and in different parts of our own country, 

Obs. When no rate is mentioned, the rate established by the laws of the 
State in which the transaction takes place, is always understood to be the one 
intended by the parties. 

40 1 • Any rate of interest higher than the legal rate, is called 
<Miury, and the person exacting it is liable to a heavy pen«ilty. 

Any rate less than the legal rate may be taken, if th« parties 
concerned so agree. 



QuKST.— 398. What is Interest 1 How is it reckoned ? Obs. What is the difference be- 
tween Commission and Interest t What is meant by the term per annum 1 399. What is 
meant by the principal? The rate 1 The amount? 4(H). How is the rate usaally detei- 
mined ? Is it the same everywhere 1 Obs. When no rate is mentioned, what rate is un- 
derstood 1 401. What is anv rate higher than the legal rate ctkUedl 
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402* The hgal rates of interest, and the penalty for umry in 
ihe several States of the Union, are as follows : 



StcUes. 
Maine, 

N. Hampshire, 
Veimont, 
Massachusetts, 
Rhode Island, 
Connecticu , 
New York, 
New Jersey, 
Pennsylvania, 
Delaware, 
Maryland, 
Virginia, 
N. Carolina, 
S. Carolina, 
Georgia, 
Alabama, 
Mississippi, 
Louisiana, 
Tennessee, 
Kentucky, 
Ohio, 
Indiana, 
Illinois, 
Missouri, 
Michigan, 
Arkansas, 
Florida, 
Wisconsin, 
Iowa, 
Texas, 
Dist. Columbia, 



Legal rates. 
6 per cent. 
6 per cent. 
6 per cent. 
6 per cent. 
6 per cent 

6 per cent. 

7 per cent. 
6 per cent. 
6 per cent 
6 per cent. 

6 per cent, a 
6 per cent. 

6 per cent. 

7 per cent. 

8 per cent. 
8 per cent. 

8 per cent, b 

5 per cent, c 

6 per cent. 
6 per cent. 
6 per cent. 
6 per cent. 

*6 per cent, d 

6 per cent, e 

7 per cent. 

6 per cent. / 

8 per cent. 

7 per cent, g 
7 per cent, h 

10 per cent. 
6 per <;ent. 



Penalty for Usury, 
Forfeit of the whole debt. 
Forfeit of three times the usury. 
Recovery in action with costs. 
Forfeit of three times the usury. 
Forfeit of the usury and int on the debt. 
Forfeit of the whole debt. 
Forfeit of the whole debt. 
Forfeit of the whole debt. 
Forfeit of the whole debt. 
Forfeit of the whole debt 
Usurious contracts void. 
Forfeit of double the usury. 
Forfeit of double the usury. 
Forfeit of interest and usury with costs. 
Forfeit of three times the usury. 
Forfeit of interest and usury. 
Forfeit of usury and costs. 
Usurious contracts void. 
Usurious contracts void. 
Usury may be recovered with costs. 
Usurious contracts void. 
Forfeit of double the excess. 
Forfeit of three times the usury, and int. due. 
Forfeit of the usury, and the interest due. 
Forfeit of the usury, and one fourth the debt 
Forfeit of usury. 
Forfeit of interest and usury. 
Forfeit of three times the usury. 
Forfeit of three times the usury. 
Usurious contracts void. 
Usurious contracts void. 



Obs. 1. On debts and judgments in favor of the United Stales^ interest is 
computed at 6 per cent. 

2. In Canada and Nova Scotia^ the legal rate of interesft is 6 per cent In 
England and France it is 5 per cent. ; in Ireland 6 per cent. In Italy ^ about 
the commencement of the 13th century, it varied from 20 to 30 per cent. 

a On tobacco contracts 8 per cent, h By contract as high as 10 per ceut c Bank inter- 
est 6 per cent. ; conventional as high as 10 per cent, d By agreement as high as 12 per 
cent, e By agreement as high as 10 per cent. / By agreement, any rate not exceeding 10 
per cent, g By contract as high m 12 yei oeut h By a^reemeat as liigh as 13 pei ceaL 
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403. Ex. 1. What is the interest of |.30 for 1 year, at 6 
per cent. ? 

Analysis. — ^We have seen that 6 per cent, is t?t I that is, |6 
for $100, 6 cents for 100 cents, &c. (Art. 386.) Since therefore 
the interest of $1 (100 cents) for 1 year is 6 cents, the interest ^f 
(30 for the same time must be 30 times as much; and $dOX>06 
=$1.80. Ans. 

Operation. We first multiply the principal by the 

$30 Prin. given rate per cent. -expressed in decimals, 

.06 Rate. as in percentage, and point off as many de- 

$1.80 Int. 1 yr. cimals in the product as there are decimal 

places in both factors. 

Ex. 2. What is the interest of $140.26 for 1 year, 1 month, and 
10 days, at 7 per cent. ? What is the amount? 

Operation, 

$140.25 Prin. 1 month is Vy of a year; there- 

.07 Rate. fore the interest for 1 month is -^ 

12)$9.8l75 Int. 1 yr. of 1 year's interest. 10 days are i 

3) 8181 ** 1 mo. of 1 month, consequently the interest 

2Y27 " 10 d. for 10 days, is -^ of 1 month's inter- 



$10.9083 Interest. est. The amount is found by add- 

$140.25 Prin. added, ing the principal and interest to- 
$151.1583 Amount. gether. 

Note.— l. In adding the principal and interest, care must be taken to add 
dollars to doUais, cents to cents, &c. (Art. 374.) 

2. When .the rate per cent, is l£ss than 10, a cipher must always be prefixed 
to the figure denoting it. (Art. 387. Obs. 1.) It is highly important that the 
principal and the rate should both be toritten correctly, in order to prevent mis- 
takes in pointing off the product. 

Ex. 3. What is the interest of $250.80 for 4 years, at 6 per 
cent. ? What is the amount ? ^ 

S^ution, — $250.80 X.05=^$12.54, the interest for 1 year. 
Now $12.54X 4=$50.16, " " 4 years. 

And $250.804- $50.16=$300.96, the amount required. 
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40 1* From the foregoing illustrations and principles we de- 
duce the following general 

RULE FOR COMPUTING INTEREST. 

1. For one year. Multiply the principal hy the given rate, and 
from the product point off as many figures for dedmuls, as there 
are decimal places in both factors. (Art. 324.) 

II. For two or more years. Multiply the interest of I yeaf 
hy the' given number of years. 

III. For months. Take such a fractional part of 1 yearns in- 
terest, a5 is denoted by the given number of months. 

IV. For days. Take such a fractional part of one month! 8 in* 
terest, as is denoted by the given number of days. 

The amount is found by adding the principal and interest together. 

Obs. 1. The reason of this rule is evident from the consideration that the 
given rede per cent, per annum denotes hundredths. (Arts. 386, 398.) Now 
when the rate is 6 per cent, we multiply by .06, when 7 per cent, by .07, &c., 
and point off two figures in the product ; consequently the result will be the 
same as to multiply by -yoIT^ ToTTj ^• 

2. In calculating interest, a month, whether it contains 30 or 31 days, or 
even but 28 or 29, as in the case of February, is assumed to be. on£ ttoelfih of a 
year. Therefore, for 1 month we take -j^ of 1 year's interest; for 2 months, •^; 
for 3 months, -J- ; for 4 months, -J ; for 6 months, -J-; for 8 months, -f, &c. 

Again, 30 days are commonly considered a month ; consequently the interest 
for 1 day, or any number of days under 30, is so many thirtieths of a month's 
interest. (Art. 303. Obs. 2.) Therefore, for 1 day we take -§Lj. of 1 month's 
interest ; for 2 days, -j^ ; for 3 days, -j^ ; for 5 days, -J- ; for 10 days, -|-, &c. 

This practice seems to have been originally adopted on account of its con- 
venience. Thoiigh not strictly accurate, it is sanctioned by general usage. 

3. Allowing 30 days to a month, and 12 months to a year, a year would con- 
tain only 360 days, which in point of fact is -j^, or -i^ less than an ordinary 
year. Hence, 

To find the interest for any number of days with etdire accuracy ^ we must 
take so many 365ths of 1 year's interest, as is de »oted by the given number 
of days ; or, find the interest for the days as above from this subtract -^ of 

^ ,, I , ■ — I I. I ■ 11 !■■ I ■ - ■ I « - . , . 

Quest.— 404. How is interest computed for a year? Vw for any namber of years 1 
How for months ? How for days ? How find the amoun< 1 Obs. In reckoning interest, 
what part of a year is a month considered 1 How many days are commonly considered a 
moath 1 Is this practice accurate 1 
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itself, and the remainder will be the exact interest. The laws o{ New York, 
and several other states, require this deduction to be made. 

In business, when the mills in the result are 5, or over, it is customary to 
add I to the cents ; if under 5, to disregard them. 



EXAMPLES. 

1 . What is the interest of $423 for 1 yr., at 7 per cent. ? 

2. What is the interest of $240.31 for 3 yrs., at 6 per cent ? 
8. What is the interest of $403.67 for- 2 yrs., at 5 per cent ? 
4. What is the interest of $640 for 1 yr., at 8 per cent. ? 

6. What is the interest of $430.45 for 2 yrs., at 7 per cent. ? 

6. What is the interest of $185.06 for 4 yrs., at 6 per cent. ? 

7. Wlmt is the interest of $864.80 for 5 yrs., at 4^ per cent. ? 

8. What is the interest of $763 for 4 months, at 7 per cent. ? 

9. What is the interest of $940.20 for 6 mo., at 6 per cent. ? 

10. What is the interest of $243.10 for 5 mo., at 8 per cent.? 

11. What is the interest of $195.82 for 7 mo., at 6 per cent.? 

12. What is the interest of $425.35 for 9 mo., at 6 per cent. ? 

13. At 7 per cent., what is the int. of $738 for 1 yr. and 2 mo. ? 

14. At 6 per cent., what is the int. of $894 for 1 yr. and 8 mo. ? 
16. At 7 per cent., what is the amount of $926 for 6 mo. ? 

16. At 7 per cent., what is the amt. of $648 for 2 mo. 15 d. ? 

17. At 6 per cent., what is the amt. of $1000 for 1 mo. lid.? 

18. At 5 per cent., what is the amt. of $1565.45 for 3 mo. ? 

19. At 6 per cent., what is the amt. of $872 for 4 mo. ? 

20. What is the int. of $681 for 10 days, at 6 per cent. ? 

21. What is the int. of $483.26 for 15 d., at 7 per cent. ? 

22. What is the int. of $569.40 for 20 d., at 6 per cent. ? 

23. What is the amt. of $95 for 1 yr. and 6 mo., at 5 percent. ? 

24. What is the amt. of $148 for 8 mo. 12 d., at 6 per cent ? 
26. What is the amt. of $700 for 30 d., at 7 per cent. ? 

26. What is the int. of $340 for 60 d., at 5-} per cent. ? 

27. What is the int. of $4685 for 90 d., at 6i per cent. ? 

28. What is the amt. of $3293 for 30 d., at 7 per cent. ? 

29. What is the amt. of $5205 for 15 d., at per cent. ? 

80. Wliat is the int. of $8310 for 10 d., at 7 per cent. ? 

81. What is the int. of $50625 for 21 d., at 7 per cent.? 

82. What 18 the amt. of $65256 for 4 mo., at 7 per cent, ? 
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SECOND METHOD OF COMPUTING INTEREST. 

405* There is another method of computing interest, which 
is very simple and convenient in its. application, particularly when 
the interest is required for months and dai/s, at 6 per cent. 

406* We have seen that for 1 year, the interest of $1 at 6 
per cent, is 6 cents., or $.06 ; (Art. 404 ;) therefore, 

For 1 month, the interest of $1 is -j^j- of 6 cents, which is $.005; 

" 2 months, " " is -j^, or -J- of 6 cents, 

*' 3 months, " " is '^, or -J- of 6 cents, 

" 4 months, " " is -j^, or -J- of 6 cents, 

" 5 months, " " is -f^, of 6 cents, 

" 6 months, " " is -^, or -J^ of 6 cents, 

Hence, The interest of $1 for 1 month, at 6 per cent., is 5 mills; 
for every 2 months, it is 1 cent; and for any number of months, 
it is as rrvany cents, or hundredths of a dollar, as 2 is contained 
timss in the given number of months. 

407* Since the interest of $1 for 1 month (30 days) is 5 mills, 
or 1.005, (Art. 406,) . 

For 6 days {^ of 30 days) the hiterest of $1 b j- of 5 mills, or $.001 
« 12 days (f of 30 days) " " is f of 5 mills, or .002; 

« 18 days (f of 30 days) « " is f of 5 mills, or .003 : 

" 3days(-,Vof30<lay8) « is-j^of SmiUs, or .0005: 

That is, the interest of |1 for every 6 days, is 1 mill, or 1.001 ; 
and for any number of days, it is as many mills, or 'thousandtlts 
of a dollar, as 6 is contained times in the given number of days. 

408* Hence, to find the interest of $1 for any number of 
days, at 6 per cent. 

Divide the given number of days by 6, and set the first quotient 
figure in thousandths* place, when the days are 6, or more tlian 6 ; 
but in ten thousandths* place, when they are less than 6. 

Obs. For 60 days (2 mo.) the interest of $1 is 1 cent; (Art 406,) ix nen, 
therefore, the number of days is 60 or over, the first quotient figure must 
occupy hundredths^ place. 

QvxBV. — 40Q. How find the interest of $1 fox any number of days, at 6 per eentl 
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Ex. 1. What is the interest of $185 for 1 year, 6 months and 
18 days, at 6 per cent.? 

Analysis, — ^The interest of $1 for 1 year is Operation, 

6 cents ; for 6 months it is 3 cents ; and for $1*85 Prin. 

18 days it is 3 mills. (Arts. 406, 407.) Now .093 Int.$l. 

.06+.03+.003=|.093. Since therefore the 655 

interest of $1 for the given time is $.093, the 1665 

interest of $185 must be 185 times as much. $17,205 Ans. 

409« Fn;m these principles we may derive a 

SECOND RULE FOR COMPUTING INTEREST. 

1. To compute the interest on any sum, at 6 per cent. 
Multiply the principal by the interest of $1 for the given time, 

at 6 per cent., and point off the product as in multiplication of 
decimals, (Art. 324.) 

II. To compute int. at any rate, greater or less than 6 per cent. 

First find the interest on the given sum at 6 per cent, ; then 
add to this interest, or suhtra^^t from it, such a fractional part of 
itself, OS the required rate exceeds or falls short of 6 per cent. 

The amount is found by adding the principal and interest to- 
gether 05 in the former method, (Art, 404.) 

Obs. 1 . The amownl may also be found by multiplying the given principal by 
the amount of one dollar for the time. 

2. The reason of the first part of this rule, is manifest from the principle that 
the interest of 2 dollars fbr any given time and rate, must be twice as much as 
the interest of 1 dollar for the same time and rate ; the interest of 50 dollars, 
50 times as much as that of 1 dollar, &c. 

3. When the required rate is 7 per cent., we first find the interest at 6 per cent., 

then add -J- of it to itself; if 5 per cent., subtract -J- of it from itself, (fee, for the 
obvious reason, that 7 per cent, is once and 1 sixth, or -^ of 6 per cent.; 5 
per cent, is only -f of 6 per cent., &c. 

4- When the decimal denoting the int. of SI for the days, is long, or is a repe' 
tend, it is more accurate to retain the common fraction. (Art. 387. Obs. 2.) 

2. What is the interest ^f $746 for 4 months and 18 days, at 
6 per cent.? Ans, $17,158. 

QuKsi.— 409. What is the second method of compating Interest, at 6 per cent. ? Wtnm 
Am nUe pet cent is greater or less than 6 p^ cent., how proceed ? 
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3. What is the interest of $240 for 6 months and 12 days, at 
7 pel cent. ? 

Operation, 

$240 Pnn. The interest of $1 for 6 mo. at 6 

.032 Int. of |1. per ct., is .03 ; for 12 d. it is .002; 

480 and .03 + .002=$.032. 

720 The required rate is 1 per cent. 

6)$7.680=Int. at 6 per ct. more than 6 per cent. ; we there- 

1.280=^ of 6 per ct. fore find the interest at 6 per cent, 

.Ans. $8,960 Int. at 7 per ot. and add -J- of it to itself. 

4. What is the interest of 8(580 for 3 mo., at 5 per cent. ? 

6. What is the interest of $213.08 for 1 mo., at 6 per cent. ? 

6. What is the interest of $859 for 1 yr. 2 mo., at 7 per cent.? 

7. What is the interest of $768 for 1 yr. 7 mo., at 8 per cent.? 

8. What is the interest of $684 for 9 mo., at 6 per cent. ? 

9. At 7 per cent., what is the amount of $387 for 5 mo. ? 

10. At 4 per cent., what is the amt. of $1125 for 1 yr. 2 mo.? 

11. At 6 per cent., what is the amt. of $1056 for 10 mo. 24 d.? 

12. At 6 per cent., what is the int. of $1340 for 1 mo. 15 d. ? 

13. At 6 per cent., what is the int. of $815 for 2 mo. 21 d. ? 

14. At 8 per cent., what is the amt. of $961 for 4 mo. 10 d. ? 

15. What is the int. of $2345.10 for 6 mo., at 7 per cent. ? 

16. What is the int. of $1567.18 for 4 mo., at 7i per cent. ? 

17. What is the int. of $3500 for 11 mo., at 10 per cent. ? 

18. What is the int. of $39,375 for 2 yrs., at 12^ per cent. ? 

19. What is the Int. of $113.61 for 5 yrs., at 15 per cent.? 

20. What is the int. of $1000 for 2 yrs., at 20 per cent. ? 

21. What is the int. of $1260.34 for 10 yrs., at 13 per cent. ? 

22. At 16 per cent., what is the int. of $150 for 6 years. ? 

23. At 30 per cent., what is the int. of $300 for 1 year. ? 

24. What is the amt. of $12645 for 10 d., at 6 per cent. ? 

25. What is the amt. of $16285 for 24 1., at 7 per cent.-? 

26. Al 4-^ per cent., what is the int. of $10255 for 8 months? 

27. At 5"}- per cent., what is the int. of $17371 for 3 months ? 

28. What is the amt. of $1 for 100 yrs., at 7 per cent. ? 

29. What is the amt. of 1 cent for 100 yA., at 6 per cont.? 
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410* Since the interest of $1 at 6 per cent, for 12 rno. is 6 
cents, (Art. 406,) for 6 mo. it must be 3 cents ; for 3 mo., 1-^ cents ; 
for 2 mo., 1 cent; for 1 mo. or 30 d. i cent; for 15 d., -J- cent; 
for 20 d. -J cent, <fec. That is, the interest of $1 at 6 per cent, 
b as many cents as are equal to half the given number of months. 

411* Hence, to compute interest at 6 per cent, by montlis. 

Multiply the principal hy half the number of months, and point 
off' two more figures for decimals in the product than there are deci- 
mal places in the multiplicand. 

Obs. 1. When there are years and days, reduce the years to months, and 
the days to a common fraction of a month. 

Or, divide the days by 3, and annex the quotient to the months considered 
as hundredths; half of the nmnher thus produced vjillhe the decimal multiplier 

2. The latter method is the same as dividing the days by 6, and setting the 
fii 3t quotient figure in thousandth's place ; for, we divide the days by 8 and 
2, and 3X2=6. (Arts. 407, 408.) 

80. What is the int. of $460,384 for 8 mos. and 16 d., at 6 per ct. ? 

Operation. 

$460,384 We multiply by 4-J-, for, 8 months4-15 

4-}- days=8i months, and 8-i-r2=4-l-. And 

.1841536 since there are three decimals in the mxd- 

116096 tiplicand, we point off 6 in the product. 



$19.66632 Ans. 



31. What is the interest of $780 for 4 months, at 6 per cent. ? 

32. What is the interest of $1406 for 3 mo., at 6 per cent. ? 

33. What is the interest of $109 for 2 mo., at 7 per cent. ? 

34. What is the interest of $119.45 for 8 mo., at 6 per cent. ? 

35. What is the interest of $618 for 1 yr. 3 mo.i at 6 per cent. ? 

36. What is the interest of 1^861 for 2 yrs. 6 mo., at 6 per cent. ? 

37. What is the interest of $936.40 for 3 yrs.^ at 6 per cent. ? 

38. What is the interest of $4526 for 6 mo. 2 d., at 6 per cent. ? 

39. What is the interest of $8246 for 10 mo., at 7 per cent.? 

40. What is the interest of $31285 for 3 mo., at 6 per cent. ? 

41. What is the interest of $17500 for 1 yr. 3 mo., at 7 per ct. ? 

42. What is the amount of $3286 for 8 mo. 15 d., at 6 per ct. ? 

43. What is the amount of $16876 for 5 mo. 18 d., at 6 ^r ctA 
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412* We have seen that the interest of $1 at 6 per cent, for 
any number of days is equal to as many mills, as 6 is contained 
times in the given days. (Art. 407.) Hence, ' 

413* To compute interest at 6 per cent, by days. 
Multiply the principal by <me sixth of the given number of days, 
and point off three more figures for decimals in the product than 
there are decimal places in the principaL (Art. 411. Obs. 2.) 

Or, multiply the principal by the given number of days, divid 
the product by 6, and point off the quotient as above, 

Obs. The product is in mills and parts of a mill. The object, therefore, of 
pointing off three more places for decimals in the product than there are deci- 
mals in the principal, is to reduce it to dollars. (Art. 372.) 

44. What is the interest of $976.22 for 33 days, at 6 per cent. ? 

Solution, — \ of 33 d.=5i; and $976.22X5^=5369.21 mills. 
Pointing oflF 3 more decimals, we have $6.36921. Ans, 

45. What is the interest of $536.30"for 24 days, at 6 per cent. ? 

46. What is the uiterest of $7085 for 63 d., at 6 per cent. ? 
"47. What is the interest of $8126.21 for 8 d., at 6 per cent. ? 

48. What is the interest of $26681 for 93 d., at 6 per cent. ? 

49. What is the interest of $764.86 for 114 d., at 6 per cent. ? 

APPLICATIONS OP INTEREST. 

414* In the application of interest to business transactions, 
the following particulars deserve attention. 

1. A promissory note is a writing which contains a promise of the payment 
of money or other property to another, at or before a time specified, in consid- 
eration of value received by the pramiser or maker of the note. 

Unless a note contains the words " value received," by some authorities it 
IS deemed invalid.; consequently these words should always be inserted. 

2. ,The person who signs a note is called the Tsiaker^ drawer^ or giver of the 
note. The person to whom a note b made payable, is called the payee; the 
person who has the legal possession of a note, is called the holder of it. 

3 A note which is made payable " io order, '^ " or bearer,** is said to be nego 
ttabie ; that is, the holder may sell or transfer it to whom he pleases, and it can 
be collected by any one who has lawful possession of it. Notes without these 
words are not negotiable. (See Nos. 1, 2.) 

4. If the holder of a negotiable note which is made payable to order wishes 

to sell or transfer it, the law requires him to endorse it, or write his name on 

the back of it. The person to whom it is transferred, or the holder of it, if 
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then empowered to collect it of the drawer; i^ the drawer is unable^ or refuses 
to pay it, then the endorser is responsible for its payment. (See No. 1.) 

5. When a note is made payable to the dearer, the holder can sell or trans- 
fer it without endorsing it, or incurring the liability for its payment. Bank 
notes or bills are of this description. (See No. 2.) 

6. When a note is made payable to any particular person without the word* 
order or bearer it is 7iot negotiable; for, it cannot be collected or sued except in 
the name of the person to whom it is made payable. (See No. 3.) 

7. A note should always specify the time at which it is to be paid ; but if no 
time is mentioned, the presumption is that it is intended to be paid on demand^ 
€nd the giver must pay it when demanded. 

8. According to custom and the statutes of most of the States, a note or 
drafl is not presented for collection until three days after the time specified for 
its payment. These three days are called days of grace. Interest is therefore 
reckoned for three days more than the time specified in the note. When the 
last day of grace comes on Sunday, or a national holiday, as the 4th of July, 
&c., it is customary to pay a note on the day previous. 

9. If a note is not paid at inaMbrU/y or the time specified, it is necessary for 
the holder to rwtify ihe endorser of the fact in a legal manner, as soon as cir- 
cumstances will admit ; otherwise the responsibility of the endorser ceases. 

10. Notes do not draw interest unless they contain the words " with inter- 
est." But if a note is not pfdd when it becomes due, it then draws legcd in- 
terest till paid, though no mention is made of interest. (Art. 400. Obs.) 

11. Notes which contain the words " with interest," though the rate is not 
mentioned, are entitled to the legal rate estabUshed by the State in which the 
note is made. In writing notes therefore it is unnecessary to specify the rate, 
unless by agreement it is to be less than the legal Irate. 

12. When a note is made payable on a given day, and in a specified article 
of merchandise, as grain, stock, &<;., if the article specified is not tendered at 
the given time and place, the holder can demand payment in money. Such 
notes, are not negotiable ; nor is the drawer entitled to the days of grace. 

13. When two or more persons jointly and severally give their note, it may 
be collected of either of them. (See No. 4.) 

14. The sum for which a note is given, is called the principal, ox face ofi\M 
note; and should always be written out in words. 

415* When it is required to compute the interest on a note, 
we must first find the time for which the note has been on inter- 
est, by subtracting the earlier* from the later date ; (Art. 303 ;) 
then cast the interest on the face of the note for the time, Ly 
either of the preceding methods. (Arts. 404, 409.) 

Obs. In determining the time, the day on which a note is dated, and that 
on which it becomes due should not both be reckoned ; it is customary to ci- 
dude the former. 

T.H. 22 
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Ex. 1. What is the interest due on a note pf (625 frcm Fel i. 2d^ 
1846, to June 20th, 1847, at 6 per cent. ? 

Operation, 8625 Prin. 

Yra. mo. ds. Q33 jj^ ^f ^i 

1847 " 6 " 20 Y^ 

JJ^^Ll^LJi 5000 

« 
Oompute the interest on the following notes : 

(No. 1.) 



♦450. New York, June 3d, 1847. 

2. Sixty days after date, I promise to pay George Baker, or 
order. Four Hundred and Fifty Dollars, with interest, value re- 
ceived. Alexander Hamilton. 

(No. 2.) 



$630. Boston, Aug. 5th, 1847. 

3. Thirty days after date, I pBomise to pay Messrs. Holmes <k 
Homer, or bearer, Six Hundred and Thirty Dollars, with interest, 
value received. ^ Jamss Underwood. 

(No. 3.) 



$860. Philadelphia, Sept. 16th, 1847. 

4. Four months after date, I promise to pay Horace Williams, 
Eight Hundred and Fifty Dollars, with interest, value received. 

John C. Allen. 

(No. 4.) 



$1000. Cincinnati, Oct. 3d, 1847. 

5. For value received, jwe jointly and severally promise to pay 
to the order of Wm. D. Moore & Co., One Thousand Dollars, in 
one year from date, with interest. Joseph Henry, 

Sandford Atwater. 

6. What is the interest on a note of $634 from Jan. Ist, I8469 
to March 7th, 1847, at 6 per cent. ? 
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*l. What is the interest on a note of $820 from April 16th, 
1846, to Jan. 10th, 1847, at 6 per cent. ? 

8. What is the interest on a note of $615.44 from Oct. Ist, 
1836, to June 13th, 1840, at 4 per cent. ? 

9. What is the interest on a note of $1830.63 from Aug. 16th, 
1841, to June 19th, 1842, at 1 per cent. ? 

10. What is the amount due on a note of $520 from Sept. 2d, 
1846, to March 14th, 1847, at 5 per cent.? 

11. What is the amount due on a note of $26000 from Aug. 
17th, 1845, to Jan. I7th, 1846, at 7 percent? 

12. What is the amount due on a note of $6200 from Feb. 3d, 
1846, to Jan. 9th, 1847, at 6 per cent.? 

PARTIAL PAYMENTS. 

416* When partial payments are made and endorsed upon 
Notes and Bonds, the rule for computing the interest adopted by 
the Supreme Court of the United States, is the following. 

I. " The rule for casting interest, when partial payments have 
been made, is to apply the payment, in the first place, to the dis^ 
charge of the interest then due, 

II. " If tlie payment exceeds the interest, the surplus goes towards 
discJuirging the principal, and the subsequent interest is to he com- 
puted on the balance of principal remaining due, 

III. " If the payment he less than the interest, the surplus of 
interest must not he taken to augment the principal ; hut interest 
continues on the former principal until the period when the pay* 
ments, taken together, exceed the interest due, and then the surplus 
is io he applied towards , discharging the principal ; and interest is 
to he computed on the balance as aforesaid" 

Note,— The above rule is adopted by New York, MassachtisettSy and xncMl 
of the other States of the Union. It is given in the language of the distin- 
gnished Chancellor Kent. — Johnsonh Chancery Reports, Vol. I. p. 17. 



UuBBT. — 116. What is the general method of casting interest on Notes and Bonds, wheD 
partial payments have been made ? 



< 
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$965. New York, March 8tli, 1843. 

13. For value received, I promise to pay George B. GrannisSy 
or order, Nine Hundred and Sixty-five Dollars, on demand, .with 
interest at 7 per cent. Henry Brown. 

The following payments were endorsed on this note : 

Sept. 8th, 1843, received $75.30. 
June 18th, 1844, received $20.38. 
March 24th, 1845, received $80. 

What was due on taking up the note, Feb. 9th, 1846 ? 

Operation, 

Principal, $965.00 

Interest to first payment, Sept. 8tL (6 months,) 33.775 

Amount due on note Sept. 8th, - - - $998,775 

1st payment, (to be deducted from amount,) - 75.30 

Balance due after 1st pay't., Sept. 8th, 1843, - $923,475 
Interest on Balance to 2d pay't., June ) ^^^ o^.^ 

18th, (9 mo. 10 d.,) S ' *^^-^^® 

2d pay't., (being less than int. th^n due,) 20.38 
Surplus int. unpaid June 18th, 1844, $29,898 

Int. continued on Bal. from June 18th, i 

to March 24th, 1845, (9 mo. 6 d.,) \ _iM£? ^^-^^l 

Amount due March 24th, 1845, - - - $1002.932 
3d pay't., (being greater than the int. now due,) i 

is to be deducted from the amount, J ' ,. 



Balance due March 24th, 1845, ... $922,932 
Int. on Bal. to Feb. 9th, (10 mo. 15 d.,) - - 56.529 

Bal. due on taking up the note, Feb. 9th, 1846, $979,461 



$650. BbsTON, Jan. 1st, 1842, 

14. For value received, I promise to pay John Lincoln, or 
order. Six Hundred and Fifty Dollars on demand, with intereft 
at 6 per cent. George Ijewis. 

Endorsed, Aug. 13th, 1842, $100. 
Endorsed, April 13th, 1843, $120. 
What was due on the note, Jan. 20th, 1844? 
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$2460. Philadelphia, April 10th, 1844. 

45. Four months after date, I promise to pay James Buchanan, 
or order. Two Thousand Four Hundred and Sixty Dollars, with in- 
terest, at 6 per cent., value received. 



George Williams. 



Endorsed, Aug. 20th, 1845, $840. 
" Dec. 26th, 1845, $400. 

" May 2d, 1846, $1000. 

How much was due Aug. 20th, 1846 ? 






$5000. New Orleans, May Ist, 1845. 

16. Six months after date, I promise to pay John Fairfield, or 
order. Five Thousand Dollars, with interest at 5 per cent., value 
recaived. William Adams. 

Endorsed, Oct. Ist, 1845, $700. 
Feb. Tth, 1846, $45. 
Sept. Idth, 1846, $480. 
What was the balance due Jan. 1st, 1847 ? 

CONNECTICUT RULE. 

417* I. " Compute the interest on the principal to the time of the first pay- 
ment ; if that be one year or more from the tune the interest commenced, add 
it to the principal, and deduct the payment from the sum total. If there be 
after payments made, compute the interest on the balance due to the next pay- 
ment, and then deduct the payment as above ; and in like manner, firom one 
payment (o another, till all the payments are absorbed ; provided the time be- 
tween one payment and another be one year or more." 

II. " If any payments be made before one year's interest has accrued, then 
compute the interest on the principal sum due on the obligation, for one year, 
add it to the principal, and compute the interest on the sum paid, firom the 
time it was pedd up to the end of the year; add it to the sum paid, and deduct 
that sum firom the principal and interest added as above." 

III. " If a year extends beyond the time of payment, then find the amcnnt 
of the principal remaining unpaid up to the time of settlement, likewise the 
amount of the endorsements from the time they were paid to the time of setUo- 
ment, and deduct the sum of these several amounts firom the amount of the 
principal." 

" If any payments be made of a ^ess sum than the interest arisen at the time 
of such payment, no interest is to e computed, but only on the principal sum 
for any period." — Kirby^s Reports. 
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THIRD RULK 

41S« Plrst find ike amount of the given principal for the whole time; then 
Jvnd the amount of each payment from the time it toas endorsed to the time of 
uUlemeni. FHnally, subtract the amount of the several paifments from ikt 
amount of the principal^ and the remainder will be the sum due. 

Note, — It will be an excellent exercise for the pupil to cast the interest on 
the preceding notes by each of the above roles. 

419* To compute Interest on Sterling Money, 

17. What is the interest of £241, 10s. 6d. for 1 year, at 6 pei 
eent.? 

Operation, 

£241.525 Prin. We first reduce the lOs. 6d. to the 

.06 Rate. decimal of a pound, (Art. 346,) then 

£14.49150 Int. 1 yr. multiply the principal by the rate, 

208.=£l. and point off the product as in Art. 

s. 9.83000 404. The 14 on the left of the deci- 

12d.=ls. mal point, denotes pounds; the fig- 

d. 9.96000 ures on the rigrht are decimals of a 

4f.=ld. pound, and must be reduced to shil- 

far. 3.84000 lings, pence, and farthings. (Art. 348.) 

Ans, £l4, 9s. 9fd. Hence, 

419* a. To compute the interest on pounds, shillings, pence, 
and farthings. 

Reduce the given shillings, pence, and farthings to thi decimal 
of a pound ; (Art. 346 ;) then find the interest as on dollars and 
cents ; finally, reduce the decimal figures in the anstoer to shillings^ 
pence, and farthings, (Art. 348.) 

18. What is the amount of £156, 15s. for 1 year and 4 months, 
at 5 per cent. ? Ans, £.167, 4s. 

19. What is the int. of £275, 12s. 6d. for 1 yr., at 7 per cent. 

20. What is the int. of £89, 7s. 6^d. for 2 yrs., at 5 per cent. 

21. What is the int. of £600 for 6 mo., at 5 per cent. ? 

22. WVat is the amt. of £1825, 10s. for 8 mo., at 6 per cent. ? 

23. Wliat is the amt. of £2000 for 10 yrs., at 4i per cent. ? 

QircsT.-^lO. How Is Interest conx^vLled on ^mimSa^ «\vU.Ua(s^ and peace 1 



^ 
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PROBLEMS IN INTEREST. 

420* It will be observed that there are four parts or terms 
connected with each of the preceding operations, viz : the princi- 
pal, the rate per cent., the time, and the interest, or the amount. 
These parts or terms have such a relation to each other, that if 
any three of them are given, the other may be found. The ques- 
tions, therefore, which may arise in interest, are numerous ; but 
they may be reduced to a few general principles, or Prohlenis. 

Obs a number or quantity is said to be given, when its value is stated, or 
maybe eatsily inferred from the conditions of the question under consideration. 
Thus, when the principal and interest are known, the amount may be said to 
be given, because it is merely the sum of the principal and interest. So, if the 
principal and the amount are known, the interest may be said to be given, be- 
cause it is the difference between the amount and the principal. 

PROBLEM I. 

42 !• To find the interest, the principal, rate per cent., and 
the time being given. 

This problem embraces all the preceding examples pertaining 
to Interest, and has already been illustrated. 

PROBLEM II. 

To find the rate per cent., the principal, the interest, and the 
time being given. 

Ex. 1. A man borrowed $80 for 5 years, and paid $36 for the 
use of it : what was the rate per cent. ? 

AnalT/sis.-^The interest of $80 at 1 per cent, for 1 year is 80 
cents ; (Art. 404 ;) consequently for 5 years it is 5 times as much, 
and $.80 X 5=$4. Now since $4 is 1 per cent, on the principal for 
the given time, $36 must be \^ of 1 per cent., which is equal to 
9 per cent. {Art. 196.) 

Or, we may reason thus : Since $4 is 1 per cent, on the princi- 
pal for the given time, $36 must be as many per cent, as $4 is 
contained times in $36 ; and $36-r$4=9. Ans. 9 per cent. 

QuBST— 430. How many terms are connected with each of the preceding examples 1 
What are they 1 When three are given, can the fourth be found 1 Obs. When is a nu» 
ha or quantity said to be given 1 
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Proof $80X.09=$7.20, the interest of $80 for 1 year at 

9 per cent., and $'7.20X5=$36.00, the interest for 5 years, which 
is equal to the sum paid. Hence, 

422* To find the rate per cent when the principal, interest, 
and time are given. 

Divide tfte given interest hy the interest of the principal at 1 
per cent, for the givers timet and the quotient will he the required 
per cent. 

Or, find the interest of the principal at 1 per cent, for the 
given time ; then maJce the interest thus found the denominator and 
the given interest the numerator of a common frcbction; reduce this 
fraction to a whole or mixed number, and the result mil be the per 
cent, required. (Art. 196.) 

2. If I loan $500 for 2 years, and receive $50 interest, what is 
the rate per cent. ? Ans. 6 per cent. 

3. A man borrowed $620 for 8 months, and paid $24.80 for 
the use of it : what per cent, interest did he pay ? 

4. At what per cent, interest must $2350 be loaned, to gain 
$67 in 4 months? 

5. At what per cent, interest must $1925 be loaned, to gain 
$154 in 1 year? 

6. A man has $12000 from which he receives $900 interest 
annually : what per cent, is that ? 

7. A man deposited $2600 in a savings bank, and received $143 
interest annually : what per cent, was that ? 

8. A man invested $4500 in the Bank of New York, and re* 
ceived a semi-annual dividend of $157.50 : what per cent, was tht 
dividend ? 

9. A man paid $16250 for a house, and rented it for $975 a 
year : what per cent, did it pay ? 

10. A hotel which cost $260000, was rented for $12500 a year: 
M iiat per cent, did it pay on the cost ? 

11. A capitalist invested $600000 in manufacturing, and re- 
ceived a semi-annual dividend of $12500 : what per cent, was his 
dividend ? 



Orjr«T.'-tfSSL When the prlnclpei, Inteiesl and Wida Me f^ven, how is ftie r ite per ct fiwnd f 
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"X. 

PROBLEM III. 

To find the principal, the interest, the rate per cent,, and the 
time Seing given. ^ 

12. What sum must be put at interest, at 6 per cent., to gam 
$75 in 2 years? 

Analysis. — ^The interest of $1 for 2 years at 6 per cent., (the 
g>en time and rate,) is 12 cents. Now 12 cents interest is -^^ 
ol its principal $1 ; consequently, $75, the given interest, must be 
i^ of the principal required. The question therefore resolves 
itsfelf into this : $75 is -i% of what number of dollars ? If $75 is 
tVV, -rir is tV of $75, which is $Qi; and +M=$6iX100, which 
is $625, the principal required. 

Or, we may reason thus: Since 12 cents is the interest of 1 
dollar for the given time and rate, 75 dollars must be the interest 
of as many dollars for the same time and rate, as 12 cents is con- 
tained times in 75 dollars. And $75-^. 12=625. Ans. $625. 

Proof. — $625X.06=$37.50, the interest for 1 year at the 
given per cent., and $37.50X2=$75, the given interest. Hence, 

423* To find the principal, when the interest, rate per cent., 
and time are given. 

Divide the given interest hy the interest of $1 for the given 
time and rate, expressed in decimals ; and the quotient will be the 
principal required. 

Or, make the interest of $1 for the given time and rate, the numer- 
ator, and 100 the denominator of a common fraction; then divide 
the given interest by this fraction, and the quotient will be the prin- 
cipal required, (Art. 234.) 

13. What sum must be put at 7 per cent, interest, to gain $63 
in 6 months? 

1 4. What sum must be put at 5 per cent, interest, to gain $90 
in 4 months ? 

15. What sum must be invested in 6 per cent, stock, to gain 
$300 in 6 months ? 

QuBST.— 433. When the interest, rate per cent, and time are given, how Is the prind 
pal found 1 

12* 
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ItJ. What sum must be invested in 7 per cent, stock, to gain 
$560 in one year ? 

17. A man founded a professorship with ar salary of $TTJOO a 
year : what sum must be invested at 7 per cent, to produce it ? 

IB. What sum must be put at 6 per cent, interest to pay a 
salary of $1200 a year ? 

19. What sum must be invested in 5 per cent, stock to make a 
simi-annual dividend of $750 ? 

20. A man bequeathed his wife $1250 a year: what sum must 
be invested at 6 per cent, interest to pay it ? 

PROBLEM IV. 

To find the time, ike principal, the interest, and the rate per 
cent, being given. 

21. A man loaned $200 at 6 per cent., and received $42 inter- 
est : how long was it loaned ? 

Analysis, — The interest of $200 at (j per cent, for 1 yoar is $12. 
(Art. 404.) Now, since $12 interest requires the principal 1 year 
at the given per cent., $42 interest will require the same princi- 
pal 4-f of 1 year, which is equal to 3^ years. (Art. 196.) 

Or, we may reason thus : If $12 interest requires the use of the 
given principal 1 year, $42 interest will require the same prin- 
cipal as many years as $12 is contained times in $42 And 
$42-T-$12=3.5. Ans, 3.5 years. Hence, 

424* To find the time, when the principal, interest, and rate 
per cent, are given. 

Divide the given interest by the interest of the principal at the 
given rate for 1 year, and the quotient will be the time required. 

Or, make the given interest the numerator, and the interest of tlie 
wincipal for 1 year at the given rate the denominator of a common 
fraction ; reduce this fraction to a whole or mixed number, and it 
will be the time required, 

0b8. If the quotient contedns a decimal of a year, it should be reduced to 
months and days. (Art. 348.) 

Qi7S8T.— 434. When the principal, interest, and rate per cent, are given, how is the time 
(band 7 Obs. When the quotient contaVna a decVmaV ot a^^ax^vrVv&t alioutd be done with it 1 
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22. Amanloaned|765.50, at 6 per cent., and received $1 83.72 
interest : how long was it loaned ? 

23. In what time will $850 gain $29.75, at 7 per cent, per 
annum? 

24. A man received $136.75 for the use of $1820, which 
was 6 per cent, interest for the time : what was the time ? 

25. In what time will $6280 gain $471, at 5 per cent, interest ? 
20. How long will it take $100, at 5 per cent., to gain ^100 

interest ; that is, to double itself ? 



Operation, 
$5)$100 



The interest of $100 for 1 year, at 5 per cent., 
is $5. (Art. 404.) 



20 Alls. 20 years. 
PROor. — $100 X .05 X 20=$1 00, the given principal. (Art. 404.) 



TABLE, 

Skewing in what time any given principal will double itself at any raie^ 

from 1 to 20 per cent. Simple Interest. 



Per cent. 


Years. 


Per cent. 


Years. 


Per cent. 


Years. . 


Per cent.' 


Years. 


1 


100 


6 


16f 


11 


9-1^ 


16 


6i 


2 


60 


7 


14f 


12 


8i 


17 


6+f 


3 


33i 


8 


12i 


13 


V-iV 


18 


6f 


4 


25 


9 


Hi 


14 


H 


19 


6-ft 


5 


20 


10 


10 


15 


H 


20 


5 



27. How long will it take $365 to double itself, at 6 per cent. ? 

28. How long will it take $1181 to double itself, at 7 per cent. ? 

29. In what time will $2365.24 double itself at 7 per cent. ? 

30. In what time will $5640 double itself, at 10 per cent. ? 

31. How long will it take $10000 to gain $5000, at 6 per cent, 
interest ? 

32. A man hired $15000, at 7 per cent., and retained it till the 
principal and interest amounted to $25000: how long did he 
have it ? 

33. A man loaned his clerk $25000 to go into business, and 
agreed to let him have it, at 5 per ct., till it amounted tc $60000 : 
how long did he have it ? 
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COMPOUND INTEREST. 

425* Compound Interest is the interest arising not only from 
the principal, but also from the interest itself, after it becomes 
due. 

Obs. Compound Interest is often called ifUerest upon interest. When mter- 
est is paid on the principal orUy^ it is called Simple Interest. 

£x. 1. What is the compound interest of |842 for 4 years, at 

6 per cent. ? 

Operation, 

$842.00 Principal. 
$842 X. 06= 50. 52 Int. for 1st year. 

892.52 Amt. for 1 year. 
$892.62 X. 06= 53.55 Int. for 2d year. 

946.07 Amt. for 2 years. 
$946.07 X. 06= 56.76 Int. for 3d year. 

1002.83 Amt. for 3 years. 
$1002.83 X. 06= 60.17 Int. for 4th year. 

1063.00 Amt. for 4 years. 
842.00 Prin. deducted. 
Ans, $221.00 Compound int. for 4 years. 

426* Hence, to calculate compound interest. 

Cast the interest on the given principal for 1 year, or the specified 
time, and add it to the principal ; then ca>st the interest on this 
amount for the next year, or specified time, and add it to the prin- 
cipal as before. Proceed in this manner with each successive year 
of the pr(yposed time. Finally, subtract the given principal frem 
the last amount, and the remainder will he the compound interest, 

2. What is the compound interest of $600 for 5 years, at 7 per 
cent.? , Ans. $241.63. 

3. What is the compound int. of $1260 for 6 yrs., at 7percent. ? 

4. What is the amount of $1535 for 6 yrs., at 6 per cent, com- 
pound interest? 

5. What is the amount of $4000 for 2 yrs., at 7 per cent., paya- 
ble semi-annually ? 

•lussT.— 436. How is compound \nteto&\akk.v&ft.tedt 
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TABLE, 

Shewing tke amount of $1^ or £1, o^ 3, 4, 5, 6, and 7 per cent, compound 
interest^ for any number of years^ from 1 to 40. 



] Yrs. 


3 per cent. 


4 per cent. 


5 per cent. 


6 per cent. 


7 per cent. 


1. 


1.030,000 


1.040,000 


1.050,000 


1.060,000 


1.07,000 


2. 


1.060,900 


1.081,600 


1.102,500 


1.123,600 


1.14,490 


3. 


1.092,727 


1.124,864 


1.157,625 


1.191,016 


1.22,504 


4. 


1.125,509 


1.169,859 


1.215,506 


1.262,477 


1.31,079 


6. 


1.159,274 


1.216,653 


1.276,282 


1.338,226 


1.40,266 


6. 


1.194,052 


1.265,319 


1.340,096 


1.418,519 


1.50,073 


7. 


1.229,874 


1.315,932 


1.407,100 


1.503,630 


1.60,578 


8. 


1.266,770 


1.368,569 


1.477,455 


1.593,848 


1.71,818 


9. 


1.304,773 


1.423,312 


1.551,328 


1.689,479 


1.83,846 


10. 


1.343,916 


1.480,244 


1.628,895 


1.790,848 


1.96,716 


11. 


1.384,234 


1.539,454 


1.710,339 


1.898,299 


2.10,486 


12. 


1.425,761 


1.601,032 


1.795,856 


2.012,196 


2.25,219 


13. 


1.468,534 


1.665,074 


1.885,649 


2.132,928 


2.40,984 


14. 


1.512,590 


1.731,676 


1.979,932 


2.260,904 


2.67,863 


16. 


1.557,967 


1.800.944 


2.078,928 


2.390,558 


2.75,903 


16. 


^ 1.604,706 


1.872,981 


2.182,875 


2.-540,352 


2.95,216 


17. 


1.652,848 


1.947,900 


2.292,018 


2.692,773 


3.15,881 


18. 


1.702,433 


2.025,817 


2.406,619 


2.854,339 


3.37,293 


19. 


1.753,506 


2.106,849 


2.526,950 


3.025,600 


3.61,652 


20. 


1.806,111 


2.191,123 


2.653,298 


3.207,135 


3.86,968 


21. 


1.860,295 


2.278,768 


2.785,963 


3.399,564 


4.14,056 


22. 


1.916,103 


2.3G9,919 


2.925,261 


3.603,537 


4.43,040 


23. 


1.973,587 


2.464,716 


3.071,524 


3.819,750 


4.74,052 


24. 


2.032,794 


2.563,304 


3.225,100 


4.048,935 


5.07,236 


26. 


2.093,778 


2.665,836 


3.386,355 


4.291,871 


5.42,743 


26. 


2.156,592 


2.772,470 


3.555,673 


4.549,383 


5.80,736 


27. 


2.221,289 


2.883,369 


3.733,456 


4.822,346 


6.21,386 


28. 


2.287,928 


2.998,703 


3.920,129 


5.111,687 


6.64,883 


29. 


2.356,566 


3.118,651 


4.116,136 


5.418,388 


7.11,425 


30. 


2 427,262 


3.243,398 


4.321,942 


5.74^,491 


7.61,225 


31. 


2.500,080 


3.373,133 


4.538,039 


6.088,101 


8.14,571 


32. 


2.575,083 


3.508,059 


4.764,941 


6.453,386 


8.71,527 


33. 


2.652,335 


3.648,381 


5.003,189 


6.840,590 


9.32.533 


34. 


2.731,905 


3.794,316 


5.253,348 


7.251,025 


9.97,811 


36. 


2.813,862 


3.946,089 


6.516,015 


7.686,087 


10.6,765 


36. 


2.898,278 


4.103,933 


5.791,816 


8.147,252 


11.4,239 


37. 


2.985,227 


4.268,090 


6.081,407 


8.636,087 


12.2,236 


38. 


3.074,783 


4.438,813 


6.385,477 


9.154,252 


13.0,792 


39. 


3.167,027 


4.616,366 


6.704,751 


9.703,507 


13.9,948 


40. 


3.262,038 


4.801,021 


7.039,989 


\ lO.'i^b^l^^l 
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427 • To calculate compound interest by the preceding table. 

Mnd the amount of %\ or £\ for the given number of years hy 
the table, multiply it by the given principal, and the product will 
be the amount required. Subtract the principal from the amount 
thus found, and the remainder will be the compound interest, 

6. What is the compound interest of |500 for 16 years, at 6 
per cent. ? What is the amount ? 

Operation, 
$2.396668 Amt. of |1 for 16 yrs. by Table. 
600 The given principal, 

$1198.279000 Amt. required. 
$600 Principal to be subtracted. 

$698,279 Interest required. 

7. What is the amount of $960 for 10 yrs., at 7 per ct. ? 

8. What is the amount of $1000 for 9 yrs., at 6 per ct. ? * 

9. What is the compound int. of $1460 for 12 yrs., at 4 per ct. ? 

10. What is the compound int. of $2600 for 16 yrs., at 6 per ct. ? 

11. What is the amount of $5000 for 20 yrs., at 6 per ct. ? 

12. What is the amount of $10000 for 40 yrs., at 7 per ct. ? 

DISCOUNT. 

42 8* Discount is the abatement or deduction made for the 
payment of money before it is due. For example, if I owe a man 
$100, payable in one year without interest, the present worth of 
the note is less than $100; for, if $100 were put at interest for 
1 year, at 6 per cent., it would amount to $106 ; at 7 per cent., 
to $107, &c. In consideration, therefore, of Xh^ present payment 
of the note, justice requires that he should make some abatement 
from it. This abatement is called Discount, 

429» The present worth of a debt payable at some future time 
without interest, is that sum which, being put at legal interest, 
will amount to the debt, at the time it becomes due. 



QuBar.—4'iS. What is dlscoant ? 429 Wliat 's the present worth of a debt, payaUe at 
some fatiPB time, tvithoat interest 1 
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Ex. 1, What is the present worth of $766, payable in 1 year 
and 4 months, without interest, when money is wprth 6 per cent, 
per annum ? 

Analysis. — ^The amount, we have seen, is the sum of the prin- 
cipal and interest, (Art. 399.) Now the amount of $1 for 1 year 
and 4 months, at 6 per cent., is $1.08 ; (Art. 404 ;) that is, the 
amount is +fl^ of the-principal $1. The question then resolves 
itself into this : $756 is +U of what principal ? If $756 is -H}-f 
of a certain sum, tot is t+j of $766 ; now $766-rl08=$7, and 
4^=$? X 100, which is $700. 

Or, we may reason thus: Since $1.08 (amount) requires $1 
principal for the given time, $766 (amount) will require as many 
dollars as $1.08 is contained times in $766; and $756-t-$1.08= 
$700, the same as before. 

Proof. — $700 X .08=$56, interest for 1 year and 4 months ; and 
$700+56=$756, the sum whose present worth is required. Hence, 

43 0» To find the present worth of any sum, payable at a future 
time without interest. 

First find, the amount of $1 for the time, at the given rate, as 
in simple interest ; then divide the given sum hy this amount, and 
the quotient will he the present worth, (Art. 404.) 

The present worth subtracted from the debt, will give tlie true 
discount. 

Obs. This process is often classed among the Problems of Interest, in which 
the amount, (which answers to the given sum or debt,) the rate per cent., and 
the time are given, to find the principal, which answers to the preserU worth. 

2. What is the present worth of $424.83, payable in 4 months, 
when money is worth 6 per cent. ? What is the discount ? 

Solution. — $424.83H-$1.02=$416.60, Present worth. 
And $424.83 — $416.60=$8.33, Discount. 

3 What is the present worth of $1000, payable in 1 year, 
when the rate of interest is 7 per cent. ? 

4. What is the present worth of $1646, payable in 1 year and 
6 months, when the rate of interest is 7 per cent. ? 

UuKST. — 430. How do you find the present worth of n del ? How find tbt dusiocm^QXl 
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5. What is the discount on a note for $2300, payable in 6 
months, when the rate of interest is 8 per cent. ? 

6. What is the discount, at 6 per cent., on $4260, payable ia 
4 months ? 

7. What is the present worth of a note for $4800, due in 3 
months, when the rate of interest is 6 per cent. ? 

8. What is the present worth of a draft for $6240, payable in 
1 month, when the rate of interest is 6 per cent. ? 

9. A man sold his farm for $3915, payable in 2-i^ years : what 
IS the present worth of the debt, at 6 per cent, discount ? 

10. What is the present worth of a draft of $10000, payable at 
30 days sight, when interest is 6 per cent, per annum ? 

11. What is the difference between the discoimt of $8000 for 
1 year, and the interest of $8000 for 1 year, at 7 per cent. ? 

BANK DISCOUNT. 

43 1 • A Bank, in commerce, is an institution established for 
the safe keeping and issue of money, for discounting notes, deal- 
ing in exchange, &c. 

Obs. 1. There are three kinds of banks, viz: banks of deposit^ discotmtf and 
circulation. 

A b(mk of deposit receives money to keep, subject to the order of the de- 
positor. This was the primary object of these institutions. 

A bank of discoutU is one which loans money, or discounts notes, drafts, 
and bills of exchange. 

A ba7ik of circulation issues biUs^ or notes of its own, which are redeem- 
able in specie, at its place of business, and thus become a circulating medium 
of exchange. Banks of this country generally perform the three-fold office of 
deposit, discount, and circulation. 

2. The affairs of a banlf are managed by a board of directors^ chosen annu- 
ally by the stockholders. (Art. 392. Obs.) The directors appoint a president and 
cashier J who sign the bills, and transact the ordinary business of the bank. 

A teller is a clerk in a bank, who receives and pays the money 3n checks. 
A check is an order for money, drawn on a banker, or f le casl ier, by a d©- 
posit}r^ payable to the bearer. 

3. Banks originated in Italy. The first one was established m Venice, in 
U7l, called the Bank of Venice. 



QvBST. — 431. What is a bank 1 Od«. Of how many kinds are banks 1 
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43 2« It is customaty for Banks, in discounting a note or 
draft, to deduct in advance the legal interest on the given sum 
from the time it is discounted to the time it becomes due. Hence, 

Bank discotmt is the same as simple interest paid in advance. 
Thus, the bank discount on a note of $106, payable in 1 year, at 6 
per cent., is $6.36, while the true discount is but |6. (Art. 430.) 

Obs. 1 The difference between baiik disunmt and tnt£ discowni^ is the inter- 
est of thvi true discount for the given time. On small sums for a short period 
his difference is trifling, but when the sum is large, and the time for <vhich it 
is discounted is long, the difference is worthy of notice. 

2. Taking legal interest in advance^ according to the general rule of law, is 
uswry. An exception Ss generally allowed, however, in favor of notes, drafts, 
&«., which are payable in less than a year. 

The Safety Fund Banks of the State of New York, though the legal rate 
of interest is 7 per cent., are not allowed by their charters to take over 6 per 
cent, discount in advance on notes and drafts which mature within 63 days 
from the time they are discounted.* 

Banks charge interest for the three days grace. 

CASE I. 

12. What is the bank discount on a note for $860.20 for 6 
months, at 6 per cent. ? What is the present worth of the note ? 

Operation, 
$850.20 Principal. 

.03 05 Int. $1 for 6 mo. 3 ds. grace. 
4251 00 
25 5060 
$26.9311 00 Bank discount. 
And $850.20 — $25.93=$824.27, Present worth. Hence, 

433* To find the bank discount on a note or draft. 

Ca^t the interest on the face of the note r draft for three dayn 
more than the specified time, and the result will he the discount 

The discount subtracted from the face of the note, mil give ths 
present worth or proceeds of a note discounted at a bank, 

CIttkst.'-432. How do banks usually reckon discount? What then is bank discount 1 
Ohs. What Is the difference between bank discount and true discount? Is this Aiffetenem 
worth noticing 1 How is taking interest in advance generally regarded in law 1 What 
neeption to this rule is allowed 1 

* Revised Statutes of New York, f3d edition,) Vol. I. p. 741. 
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Note.'^Juteieiai ghould be computed for the three days grace in each of tha 
following examples. 

1 i. What is the bank discount on a note for $465, payable in 
6 months, at 6 per cent. ? 

15. What is the bank discount on a note for $972, payable in 
4 months, at 5 per cent. ? 

16. What is the bank discount on a note for $1492, payable in 
3 months, at 1 per cent. ? 

17. What is the bank discotmt on a draft of $628, payable afc 
60 days sight, at 5 per cent. ? 

18. What is the present worth of $2135, payable in 8 months, 
at 7 per cent. ? 

19. What is the present worth of a note for $2790, payable in 
1 month, discounted at 6 per cent, at a bank ? 

20. What is the bank discount, at 5i per cent., on a draft of 
$1747, payable at 90 days sight? 

21. What is the bank discount, at 4-J per cent., on a draft of 
$3143, payable in 4 months? 

22. What is the bank discount on $5126.63, payable in 30 days, 
at 8 per cent. ? 

23. What is the bank discount on $3841.27, payable in 60 days, 
at 6i per cent. ? 

24. What is the present worth of a note for $6721, payable in 
10 months, discounted at 6 per cent, at a bank? 

25. What is the present worth of a note for $1500, payable in 
12 days, at 7 per cent, discount? 

26. What is the bank discount on $10000, payable in 45 days, 
at 6 per cent. ? 

27. What is the bank discount on $25260, payable in 90 days, 
at 7 per cent. ? 

28. What is the difference between the true discount and bank 
discount on $5000 for 10 years, at 6 per cent. ? 

CASE II 

29. A man wishes to make a note payable in 1 year, at 6 
per cent., the present worth of which, if discounted at a bank, 
shall J)e just $200 : for what s\mi must the note be made ? 
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Analysis. — The present worth of $1, payable in 1 year, at 6 
per cent, discount, is 100 cts. — 6 cts.=94 cts. ; that is, the present 
worth is -ftV of the principal or sum discounted. The question 
then resolves itself into this : $200 (present worth) is iVr of 
what sum ? Now, if $200 is -ftV of a certain sum, tutt is -^ 
of $200; and $200-^94=$2.12'766, and +M=$2.12766X100, 
which is $212,766. Ans, 

Or, we may reason thus : Since 94 cents present worth requires 
$1, (100 cents) principal, or sum to be discounted for the given 
time, $200 present worth will require as ma 113 dollars, as 94 cents 
is contained times in $200; and $200-r-$.94=^212.YG6. 

Proof. — $212.'766X.06=$12.'7659, the bank discount for 1 
year; and $212.766 — $12.7659=$200, the given sum. Hence, 

43 4» To find what sum, payable in a specified time, will 
produce a given amount, when discounted at a bank, at a given 
per cent. 

Divide the given amount to be raised by the present worth of $1, 
/or tlie time, at the given rate of bank discount, and the quotient 
will be the sum required to be discounted. 

30. How large must I make a note payable in 6 months, to raise 
$400, when discounted at 7 per cent, bank discount ? 

31. What sum payable in 4 months must be discounted at a 
bank, at 5 per cent., to produce $950 ? 

32. What sum payable in 60 days, will produce $1236, if dis- 
counted at a bank, at 8 per cent. ? 

33. For what sum must a note be drawn, payable in 34 days, 
the avails of which, at 6 per cent., bank discount, will be $2500 ? 

34. For what sum must a note be drawn, payable in 90 days, 
80 that the avails, at 7 per cent, bank discount, shall be $3755 V 

35. A man bought a farm for $4268 cash : how large a note 
payable in 4 months, must he take to bank to raise the money at 
6 per cent, discount ? 

QuKST.— 434. How find what sum, payable in a given time, will vodnce 'i given amoant 
at a given per cent.> banlc discount ? 
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S6. A man wishes to obtain $63240 from a bank at 6 per cent, 
discount : how large must he make his note, payable in 1 month 
and 15 days? 

37. What sum payable in 8 months, if discounted at a bank, at 
6 per 3ent., will produce $10000 ? 

38. What sum payable in 4 months, will produce $60000, if 
discounted at 7 per cent, at a bank ? 

39. A man received $46250 as the avails of a note, payable in 
60 days, discounted at a bank at 5 per cent. : what was the face 
of the note ? 

40. A merchant wished to pay a debt of $8246 at a bank, by 
gettmg a note payable in 30 days discounted, at 8 per cent. : how 
large must he make the note ? 

INSURANCE. 

435* Inburancb is security against loss or damage of prop- 
erty by fire, storms at sea, and other casualties. This security 
is usually eflfected by contract with Insurance Companies, who, 
for a stipulated sum, agree to restore to the owners the amount 
insured on their houses, ships, and other property, if destroyed 
or injured during the specified time of insurance. 

Obs. 1. Insurance on ships and other property at sea is sometimes efiected 
by contract with individuals. It is then called out-door insurance, 

2. The insurers, whether an incorporated company or individuals, are often 
^rmed Undervrnters. 

436* The written instrument or contrcxt is called the Poliey, 
The sum paid for insurance is called the Premium, 
The premium paid is a certain per cent, on the amount of prop- 
erty insured for 1 year, or during a voyage at sea, or other spe- 
cified time of risk. 

Obs. 1. Rates of insurance on dwelling-houses and furniture, stores and 
goods, shops, manufactories, &c., vary from f- to 3 per cent, per annum on 
the sum insured, according to the exposure of the property and the difficulty 
of moving the goods in case of casualty. It is a rule with most Insurance 



Quest.— 435. What is Insurance ? Obs. When Insurance is eflbcted with indii^doals, 
what is it called 1 What are the insurers sometimes called 1 436. What is meant by th* 
policy! Tba ixremlum 1 
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Companies iiot to insure more than two thirds of the value of a building, or 
goods on land. 

2. Coasting vessels are commonly insured by the season or year. In time 
of peace, the rate varies from 4 to 7i per cent, per annum ; 3u time of war it is 
much higher. Whale ships are generally insured for the voyage, tit a rate 
▼irying from 5 to 8 per cent, on the sum insured. 

3. When the genisral average of loss is less than 5 per cent., the underwriters 
are not liable for its payment. 

CASE I. 

437* To compute Insurance for 1 year, or a specified time. 

Multiply the sum insured by ike given rate per cent,, as in inter- 
est. (Art. 404.) 

Ex. 1. A man eflfected an insurance on his house for $500,' at 
1-J- per cent, per annum : how much premium did he pay ? 

/SoZm^ww.— $1500X.0125 (therate)=$18.'75. Ans. 

2. What is the premium for insuring a store to the amount of 
$2760, at f per cent. ? 

3. What premium must I pay for insuring a quantity of goods, 
worth $6280, from New York to Liverpool, at 1^ per cent. ? 

4. What is the annual premium for insuring a stock of goods, 
worth $10200, at f per cent. ? 

6. What is the annual premium for insuring a coasting vessel, 
worth $1600, at 6i per cent. ? 

6. A bookseller shipped a quantity of books, valued at $4700, 
trowi Boston to New Orleans, at 1^ per cent, insurance : what 
amount of premium did he pay ? 

7. A merchant shipped a cargo of flour, worth $45000, from 
New York to Liverpool, at 2 per cent. : how much premium did 
he pay ? 

8. What is the insurance on a cargo of teas, worth $75000, 
from Canton to Philadelphia, at 2^ per cent. ? 

9. What is the annual insurance on a factory, worth $65000, 
ftt ^ per cent. ? 

10. A powder mill was insured for $1945, at 12-J per cent.: 
what was the annual premium ? 

UuBST<-^437. How is insurance compated for 1 year or a s^eclAed tisMi 
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11. A ship embarking on an exploring expedition, was insured 
for $45360, at 8-i^ per cent, per annum: what did the insurance 
amount to in 5 years ? 

12. A policy of insuiance for $46000 was obtained on a wbaie 
ship, at 7-^ per cent, for the voyage : what was the amount paid 
for insurance ? 

CASK II. 

12 If a man pays $16 annually for insuring $800 on his shop, 
what per cent, does he pay ? 

Analysis, — If $800, the amount insured, costs $16 premium, 
$1 will cost To7 of $16 ; and $16-t-800=.02 ; which is 2 per cent 

Pkoof. — $800 X. 02 =$16, the premium paid. Hence, 

438* To find the rate per cent, when the sum insured and the 
annual premium are given. 

Divide the given premium hy the sum insured, and the quotient 
will be the rate per cent, required. 

Note. — This case is similar in principle to Problem II. in Interest 

14. If a man pays $60 annually for insuring $2400 on his 
house, what per cent, does it cost him ? 

15. A merchant pays $200 per annum for insuring $8000 on his 
goods : what per cent, does he pay ? 

16. A grocer paid $122.50 premium on a cargo of flour, 
worth $12260, from Charleston to Portland: what per cent, did 
he pay ? 

11. An importer paid $350 insurance on a quantity of cloths, 
worth $28000, from Havre to New York : what per cent, did he 
pay? 

CASE III. 

18, A man pays $46 annually for insuring his library, which is 
8 por cent, on the amount of his policy : what is the sum insured ? 

Analysis. — Since 3 cents will insure $1 at the given ratSj for a 
year, $45 will insure as many dollars as 3 cents are contained 
times m $45; and $45 -r. 03 =$1500. Ans. 

Proof, — |1500X.03=|45, the given premium. Hence^ 
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439*. To find the sum insured when, the premium and th6 
llite per cent, are given. 

Divide tJu given premium hy the rate per cent., expressed in deei^ 
mals, and the quotient will he the sum insured. 

Note. — This case is similar in principle to Problem III. in Interest 

19. An importer paid $650 premium on goods from Hamburgh 
to New York, which was 1^ per cent, on the amount insured : 
h )w much did he insure ? 

20. A merchant paid $1640 premium on goods from Philadel- 
phia to Constantinople, which was 2^ per cent, on the worth of 
the goods insured : how much did he insure ? 

21. A premium of $487.50 was paid on a cargo of cotton from 
New Orleans to Liverpool, which was f per cent, on its value : 
what amount was insured on the cargo ? 

22. When the rate of insurance i? 1-i^ per cent., what sum can 
you get insured for $860 premium ? 

23. At ^ per cent, per annum, what amount can a man get in- 
sured on his house and furniture for $20.50 per annum ? 

CASE IV. 

To find what sum must be insured on any given property, so 
that, if destroyed, its value and the premium may both be recov- 
ered. 

24. If a man owns a vessel worth $1920, what sum must he get 
insured on it, at 4 per cent., so that if wrecked, he may recover 
both the value of the vessel and the premium ? 

Analysis. — It is plain, when the rate of insurance is 4 per cent, 
on a policy of $1, or 100 cents, the owner would receive but 96 
cents towards his loss ; for, he has paid 4 cents for insurance. 
Since therefore the recovery of 96 cents requires $1 to be insured, 
the recovery of -$1920 will require.as many dollars to be insured 
as 96 cents is contained times in $1920; and $1920-~-.96= 
$2000. Ans. 

Proof. — $2000X.04r=$80, the premium paid, and $2000 — 
$80 =$19 20, the value of the vessel. 
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440* Hence, to find what sum must be insured on a given 
amount of property, so that if destroyed^ both the value of the 
property and the premium may be recovered. 

Subtract the rate per cent, from $1, then divide the value of the 
property insured by the remainder , and the quotient will be the sum 
to be insured. 

25. What sum must be insured on property worth $8240, at 
1\ per cent., so that the owner may suffer no loss if the property 
is destroyed ? 

26. What sum must be insured on $13460, at 3 per cent., in 
order to cover both the premium and property insured ? 

27. If I send an adventure to the Sandwich Islands worth 
$25000, what sum must I get insured, at 7i per cent., that I may 
sustain no loss in case of a total wreck ? 

LIFE INSURANCE. 

441* A Life Insurance is a contract for the payment of a 
certain sum of money on the death of an individual, in considera- 
tion of a stipulated sum paid down, or, more commonly, of an 
annual premium, to be continued during the life of the assured. 

The average duration of human life is often called the Uxpecta- 
lum of Life, This is different in different countries, but it may be 
determined with great accuracy in any given country, by calcula- 
tions founded on the register of births and deaths in that country. 

Obs. At birth, the expectation of life, according to the Carlisle Table, is 
38.72 y. ; at 5, it is 51.25 y. ; at 10, it is 48.82 y. ; at 15, it is 45 y. ; at 20, it 
is 41.46 y. ; at 25, it is 37.86 y. ; at 30, it is 34.34 y. ; at 35, it is 31 y. ; at 40, 
it is 27.61 y. ; at 45, it is 24.46 y. ; at 50, it is 21.11 y. ; at 55, it is 17.58 y. ; 
at 60, it is 14.34 y. ; at 65, it is 1 1 .79 y. ; at 70, it is 9. 19 y.; at 75, it is 7.01 y. ; 
at 80, it is 5.51 y. ; at 85, it is 4.12 y. ; at 90, it is 3.28 y. ; at 100, it is 2.28 y. 

442« The premium paid for life insurance, like that for other 
insurance, is calculated at a certain per cent, on the amount in- 
sured. The per cent, varies according to the age and employmen 
of the assured, and the time embraced in the policy. 

UvKST.— 441. What is Life losurance? What is meant by the expectation cf lift! 
44ft How Is Life insurance calculated ? 

* S«e Registers of 'iionOion, Breslau, Northampton, 4cc 



A&TS. 440-443.] PROFIT AND LOSS. 283 

Obs. 1. At the age of 21 years, the per cent, on a policy for lifb is from li^ 
to 2^ per cent per annum on the sum insured ; for 7 years, it is from -Jf to 
1-J- per cent, per annum ; for 1 year, from -ft- to l-f- per cent. 

At 30, on a policy for life, it is from 3^ to ^% per cent, per annum ; for 
7 years, from 1^ to l-ft^ per cent, j for 1 year, from 1-^ to l-j^ per cent. 

At 40, on a policy for life, it is from 3^^ to 3-^ per cent. ; for 7 years, from 
I A to 2t% per cent ; for 1 year, from 1-f to 2^ per cent 

At 50, on a policy for life, it is from 4J- to 4^^ per cent ; for 7 years, from 
•^ to Zfy per cent. ; for 1 year, from l-j^ to 3^ per cent. 

At 60, on a policy for life, it is from &^ to 7 per cent. ; for 7 years, from 
4-ft- to 5 per cent. ; for 1 year, from 3-flj- to i^ per cent 

28. A young man, at the age of 21 years, effected an insurance 
for $1500 for life, at 2iV per cent. : what was the annual premium ? 

Ans. $31.50. 

29. A man, at the age of 30, effected a life insurance for $2700^ 
for 7 years, at l-ft- per cent. : what was the ppemimn ? 

30. At 60 years of age, a man effected a life insurance for 1 yeai 
for $5750, at 6^ per cent. : how much premium did he pay ? 

31. At 40 years of age, a man effected an insurance for $10000 
for life, at 3-^ per cent, per annum ; he lived till he was 75 years 
old : which was the larger, the sum paid for insurance, or the sum 
insured ? 

PROFIT AND LOSS. 

443* Profit and Loss in commerce, signify the sum pained 
or lost in ordinary business transactions. They are reckoned at 
a certain per cent, on the purchdse price, or sum paid for the arti- 
cles under consideration. 

CASE I. 

To find the amount of profit or loss, the purchase price and 
rate per cent heing given. 

Ex. 4. A grocer bought a lot of flour for $84, and sold it for 
7 per cent, profit : how much did he make by his bargain ? 

QuKBT. — 443. What is meant by profit and loss ? How aie they reckoaed 1 444. How 
k the amount of profit or loss found, when the eost and nXb per eent. are given 1 
T.H. IS 
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Analysts. — Since he gained *I per cent, on the cost of the floiir, 
he must liave gained t^oTt of $84. Now t«t of ^^4 is -ftV, and 
tJf is 7 times as much, which is •H4=$5.88. Ans. 

Or thus : If |1 (100 cents) gain 7 cents, $84 will gain 84 times 
as much : and $84x.0'7=$5.88, the same as before. Hence/ 

444* To find the amount of profit or loss, when the purchase 
yiice and rate per cent, are given. 

Multiply the purchase price by the given per cent a« in percent' 
aye ; and the product will he the amount gained or lost by the tranS' 
action, (Art. 388.) 

Obs. In order to obtain the exact profit and loss in mercantile operations, it 
is manifest that the irUerest on the cost or purchase price of the goods, during 
the time they have been on hand, also for the time before payment is lecdved 
should be taken into consideration. 

2. If I buy a piece of broadcloth for $120, and after keeping it 
6 months, sell it at 8 per cent, advance on 6 months credit, how 
much shall I gain if I pay 7 per cent, for the money invested ? 

Ans. $1.20. 

3. If I buy a farm for $1740, and sell it 8 per cent, less than 
cost, how much do I lose? Ans. $139.20. 

4. If you buy a house for $2180, and sell it at 10 per cent, 
advance, how much will you gain by your bargain ? 

5. A merchant bought goods amounting to $3400, and retailed 
them at 20 per cent, profit : how much did he make ? 

6. A grocer bought a lot of flour for $6235, and sold it 16 per 
cent, less than cost : what was his loss ? 

7. A speculator bought a quantity of cotton for $24850, and 
sold it at 5i per cent, advance : how much did he make by the 
operation ? 

8. A man bought a block of stores for $58246, and sold them 
at 118 percent, advance : how much did he gain ? 

9. A man bought wild land amounting to $126000, and after 
keeping it 10 years, sold it at 50 per cent, advance: allowing 
money to be worth 6 per cent., did be raake cr lose by the oper 

atdon; imd bow much^ 
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CASE II. 

To find how an article must be sold to gain or lose a stpecified 
j)€r cent., the cost being given. 

10. A man bought a building lot for $625, and afterwards sold 
it so as to gain 10 per cent. : how much did he sell it for ? 

Operation. Since he gained 10 per cent., it is 

$625 purchase price. obvious he sold it for the purchase 

.10 per cent, pro^t price together with 10 per cent, of 

$62.60 profit. that price. We therefore find 10 

$687.50 selling price. per cent, on the cost, and add it to 

itself. (Art. 388.) 

11. A man bought a small house for $840, and afterwards sold 
it so as to lose 10 per cent. : how much did he get for it ? 

Operation. 

$840 purchase price. Having found the sum lost, (Art. 

.10 per cent. loss. 388,) subtract it from the cost, and 

$84.00 sum lost. the remainder is obviously the sell- 

$756.00 selling price. ing price. Hence, 

445* To find how any article must be sold, in order to gain 
or lose a given rate per cent, when the cost is given. 

First find the amount of profiA or loss on the purchase price at 
tlie given rate, as in the last Case ; then the amount thus found 
added to, or subtracted from the purchase price, (W the case may be, 
will give the selling price required. 

12. A grocer bought a quantity of cheese for $1S0.67: for 
how much must he sell it, to gain 20 per cent. ? 

13. Bought a stock of goods for $3460 : for how much must 
they be sold, to gain 22^ per cent. ? 

14. Bought a quantity of flour for $5245 : for how much must 
it be sold, to gain 13 per cent. ? 

15. Bought 2500 biles of cotton for $30575, which were sold 
at a loss of 3^ per cent. : what did they fetch ? 

Q,UBfiT. — 445. What is the method of finding how any article must be sold, in order to 
laiB or lo!$e a given pet cent. ? 446. How is the rate per cent of profit or leas CoVA.d^'V^Mik. 
tiM coat and selliojf jaice are given t 



286 PROFIT AND LOSS. [SeCT. XII 

CASE III. 

To find the rate per cent, of profit or loss, the cost and sell' 
ing price being given, 

16. If a merchant buys a quantity of butter for $75, and sells 
it for $90, what per cent, profit will he make ? 

Analysis. — Subtracting the cost from the selling price, shows 
ihat he gained $16. Now 16 dollars are -H of 76 dollars ; there- 
fore he gained -ff- of his outlay, or the purchase price of the goods. 
And +f reduced to a decimal, is equal to 20 hundredths, or 20 per 
cent. (Art. 387. Obs. 3.) 

Or, we may reason thus : If $76 (outlay) gain 15 dollars, tl 
will gain Vj of $15. And $15 -7- 75=. 20, the same as before. 

446* Hence, to find the rate per cent, of profit or loss, wheu 
the cost and selling prices are given. 

First find the amount gained or lost by subtraction ; then make 
the gain or loss the numerator and the purchase price the denomina- 
tor of a common fraction ; reduce this frajction to a decimal, ard 
the result will be the per cent, required. (Art. 337.) 

Or, simply annex ciphers to the profit or loss, aiid divide it by 

the cost ; the quotient will be the per cent, 

» 

Obs. 1. Aa per cent, signifies hundredths, the Jb'st two decimal figures which 
occupy the place of hundredths, are properly the per cent. ; the other decimals 
are parts of 1 per cent. After obtaining two decimal figures, there is some- 
times an advantage in placing the remainder over the divisor, and annexing 
it to the decimals thus obtained. (Art. 387. Obs. 3.) 

2. It should be remembered that the percentage which is gained or IcSt^ is 
always calculated on the purchase price, or the Sfiim paid for the article, and 
not on the selling price, or sum received, as it is often supposed. 

17. Bought a quantity of cotton at 6^ cents per yard, and sold 
it at 8 cents : what per cent, was the profit ? 

18. Bought a quantity of calico, at 12 cents per yard, and sold 
it at 1/it cents : what per cent, was the profit ? 

19. Bought a lot of com, at 45 cents per bushel, and sold it at 
88 cents : what per cent, was the loss ? 



QcBBT/ -Obs. What figures properly signify the per cent. ? What do the other dcieimal 
Sgures on the light of hundxedtha denote 1 On what is th« per cen t gained or lost ealc» 
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20. A grocer bought a pipe of wine for $252, and retailed it 
at 12-J- cents per gill : what per cent, did he make? 

21. A man bought a house for $4325, and sold it for $5216: 
what per cent, did he make ? 

22. A speculator invested $75000 in stocks, which he sold for 
$77225 : what per cent, did he make by the operation ? 

CASE IV. 

To find the cost, the selling price and per cent gained or lost 
being given, 

23. A man sold a lot of salt for $360, which was 20 per cent» 
more than cost : what did he pay for the salt ? 

Analysis. — ^The cost is ^-J^ of itself, and the gain is t% of the 
cost. (Art. 386.) Now +frJ+T%=-l-Ji- ; hence, the selling price 
is -W of the cost. The question then is this : $360 is -J-fJ of 
what simi ? If $360 is -H^ of a certain sum, -riir of that sum is 
rhr of $360. Now $360-rl20=$3, and +fJ=t3Xl00, which 
is $300. Ans, 

Or, if we divide $360, the selling price, by the fraction +}f, 
the quotient $300, will be the cost. (Art. 234.) 

Proof. — $300X.20=$60.00 the gain; (Art. 388;) 
and $300+$60=$360, the selling price. 

24. A miller sold a lot of ^our for $170, which was 15 per 
cent, less than cost : how much did the flour cost him ? 

Analysis, — Reasoning as before, the cost is -{^ of itself, and 
the loss is i^ftj- of the cost. Now -H^ — iVB-=TWr ; consequently 
the selling price is -^ of the cost. The question therefore is 
this : $170 is -^ of what sum ? If $170 is -ft^ of a certain sum, 
Tir is -sV of $170. Now $170^85=$2, and +M=$2X100, 
which is $200. Ans. 

Or, thus : Since he lost 16 per cent., he realized only 85 cents 
on $1 outlay. Therefore, if 85 cents, selling price, requires $1 
outlay, $170, selling price, will require as many dollars outlay as 
85 cents are contained times in $170 ; and $170-t-.85=$200. 

Proof.— $200X.15=$30.00, the loss ; (Art. 388 ;) 
and $200 — $30=$170, the selling price. Hence« 
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447 • To find the cost wben the selling price and the per cent. 
gained or lost are given. 

Divide the selling price hy %\, increased or diminished by the per 
cent, gained or lost, as the ca>se may be, and the quotient will be the 
cost required. 

Or, make the given per cent, added to or subtracted from 100, as 
the case may be, the numerator, and 100 the denominator of a com- 
mon fraction ; then divide the selling price by this fraction, and 
the quotient will be the cost, 

Ob8. 1. It is not unirequently supposed that if we find the percentage on 
the selling pric^ at the given rate, and add the percentage thus found to, or 
subtract it from, the selling price, as the case may be, the sum or remainder 
will be the cost. This is a mistake, and leads to serious errors in the result 
It will easily be avoided by remembering, that the basis on which profit and 
toss are calculated, is always the purchase price or sum paid for the articles 
under consideration. (Art. 446. Obs. 2.) « 

25. A grocer sold a quantity of cheese for $630, which was 16 
per cent, more than cost : what was the cost ? 

26. A man sold a carriage for $1*75, which was 16 per cent, 
less than cost : what was the cost ? 

27. A man sold a farm for $2360, which was 10 per cent, less 
than cost : what did he give for it ? 

28. An importer sold a library for $3078, which was 12^ per 
cent, advance on the cost : how much did it cost him ? 

29. A merchant sold a cargo of crockery for $12000, which was 
8 per cent, less than cost : what was the cost ? 

80. A commission merchant sold a lot of cloths for $7265, which 
was 16 per cent, more than cost: how much did they cost ? 

31. A builder sold a house for $17450, which was 2 per cent, 
less than cost : what was the cost ? 

82. A broker sold stocks to the amount of $45000, which was 
6 J per cent, advance : what was the cost ? 

33. A manufacturer sold a quantity of carpeting for $63240, 
which was 50 per cent, more than the cost of the materials : what 
did the materials cost? 



Qttbbt.— 447. How is the cost fonnd, when the selling price and the rate per cent 
fained or lost, are given? Obg. What mistake is sometimes made in finding the eos^t 
Bow may it be ayoided 1 
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DUTIES. 

448* Duties, in commerce, signify a sum of mottey required 
by Government to be paid on imported goods. 

Obs. 1. In every port of entry in the United States, the Gk>vemmcnt has an 
establishment, called a CvMom Hotise^ at which the duties on all foreign goods 
entered at that port, are to be paid. 

2. The persons appointed to inspect the cargoes of vessels engaged in foreign 
eommerce, to examine the invoices of goods, collect the duties, &c., are called 
sustom loTise officers, 

449* Duties are of two kinds, specific and ad valorem, A «joe- 
cijic duty is a certain sum imposed on a ton, himdred weight, 
hogshead, gallon, square yard, foot, <fec., without regard to the 
value of the article. 

Ad valorem duties are those which are imposed on goods, at a 
certain per cent, on their value or purchase price. 

Note. — The term ad valorem b a Latin phrase, signifj^ing according to^ or 
upon the vahie, 

450« Before specific duties are imposed, it is customary to 
make certain deductions called tare, draft or tret, leakage, <fec. 

Tare is an allowance of a certain number of pounds made for 
the box, cask, (&;c., which coiittains the article under consideration. 

Draft or Tret is an allowance of a certain per cent, (usually 4 
per cent.) on the weight of goods for waste, or refuse matter. 

Leakage is an allowance of a certain per cent, (usually 2 per 
cent.) for the waste of liquors contained in casks, <&c. 

Obs. 1. All duties, both specific and ad valorem, are regulated by the Gov- 
ernment, and have been different at different times and in different countries. 

2. The allowances or deductions for draft, tare, leakage, &c., are different on 
different articles, and are also regulated by law. 

3. In buying and selling groceries in large quantities, allowances are some? 
tunes made for draft, tare, leakage, &c., similar to those in reckoning duties. 

Quest.— 448. What are duties in coramerce ? 449. Of how many kinds a»« they 1 
What are specific duties 1 Ad valorem duties 1 J^ote. What is the meaning of the term 
ad valorem ? 450. What deductions are made before specific duties are imposed ? What 
Is tarel Draft w tretl Leakage 1 Oba. How are duUes regulated 1 Are allQwances 
for draft, Ace., ever made In baying and seUiog grocer^i I 
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Case I. — Calculation of Specific Duties. 

Ex. 1. What is the specific duty on 15 hhds. of molasses, at 
10 cents per gallon, allowing 2 per cent, for leakage? 

Analysis, — Since there are 63 gallons in one hhd., in 16 hhds. 
there are 15 times as many, and 63 gals. X 16=945 gals. But 2 per 
cent, of 946 gals, is equal to 946 X. 02, or 18.9 gals. ; (Art. 388;) 
and 945 gals. — 18.9 gals. =926.1 gals., the net gallons. Now if 
the duty on 1 gallon is 10 cents, on 926.1 gals.it is 926.1 X. 10=^ 
$92.61, the duty required. Hence, 

45 1 • To find the specific duty on any given merchandise. 

^irst deduct the legal draft, tare, leakage, &c., from the given 
quantity of goods ; then multiply the remmnder by the given duty 
per gallon, pound, yard, <fec., and the product will he the duty re- 
quired, 

2. If the specific duty on tea is 12 cents a pound, how much 
will it be on 30 chests, each weighing 116 lbs., allowing 12 lbs. 
per chest for draft ? 

3. At 4 cents a pound, what is the specific duty on 160 drums 
of figs, weighing 28 lbs. apiece, allowing 2i lbs. a drum for tare? 

4. At 16 cents a pound, what is the specific duty on 63 chests of 
opium, each weighing 160 lbs., allowing 10 lbs. per chest for draft? 

6. At 8-J^ cents a pound, what is the specific duty on 250 bags 
of coffee, weighing 66 lbs. apiece, allowing 4 per cent, for tret ? 

6. What is the specific duty, at 6 cents a pound, on 173 kegs of 
tobacco, each weighing 126 lbs,, allowing 6 lbs. per keg for tare? 

'Y. At 5i cents a poimd, what is the specific duty on 430 boxes 
of paints, weighing 175 lbs. a box, reckoning the tare at 15 lbs. 
per box ? 

8. At 8 cents per gallon, what is the specific duty on 140 lbs. 
of olive oil, allowing 2 per cent, for leakage ? 

9. At 22 cents per gallon, what is the specific duty on 50 hhds. 
of wine, allowing 2 per cent, for leakage ? 

10. At H cents per pound, what is the duty on 345 sacks of 
almonds, weighing 76 lbs. apiece, allowing 3 per cent, for tare ? 

Q,UBST.--45l. How are speclfie duties ealcuiatwl? 
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Case II. — Calculation of Ad Valorem Duties. 

452* When duties are imposed upon the actual cost of mer- 
chandise, there are of course no deductions to be made ; conse- 
quently we have only to find the legal per cent, on the amount of 
the given invoice, or cost of the goods, and it will be the duty 
required. 

Ex. 11. What is the ad valorem duty, at 25 per cent., on a 
C(%se of bombazines, invoiced at $450 ? 

Solution, — $450 X.25=$l 12.50, the ad valorem duty. Hence, 

453* To find the ad valorem duty on any given merchandise. 
Multiply the amount of the given invoice hy the legal per cent,, 
and the product will he the duty required, (Art. 324.) 

Obs. 1. An invoice is a written statement of merchandise, with the value or 
prices of the articles annexed. 

2. The law requires that the invoice shall be verified by the owner, or one 
of the owners of the goods, certifying that the invoice annexed contains a trim 
and faithful account of the actual costs thereof, and of all charges thereon, and 
no other different discount, bounty, or drawback, but such as has been actually 
allowed on the same ; which oath shall be administered by a consul, or com- 
mercial agent of the United States, or by some public officer duly authorized 
to administer oaths in the country where the goods were purchased, and the 
same shall be duly certified by the said consul, &c. Fraud on the part of the 
owners, or the consul, dec., who administers the oath, is visited with a heavy 
penalty. — Laws of the United States. 

12. What is the ad valorem duty, at 20 per cent., on an invoice 
of broadcloths which cost $1240 in Manchester? 

13. What is the ad valorem duty, at 34 per cent., on an invoice 
of silks, which cost $2110 in Italy? 

14. What is the duty, at 25 per cent., on a quantity of indigo, 
the invoice of which is $1968 ? 

15. What is the duty on a bale of Irish linens, which cost 
$3187, at 33 per cent.? 

16. At 25 per cent., what is the duty on an invoice of hosiery, 
amounting to $2863 ? 

CluKST — 453. How are ad valorenn duties calculated ? Oha. What is an invoice 1 What 
dms the law reqaire respecting the invoice of imported goods 1 
13* 
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17. At 33+ per cent., what is the duty on an invoice of mousse- 
line de laines, amounting to $3690 ? 

18. At 36 per cent., what is the duty on an invoice of watches, 
amounting to $45385 ? 

19. What is the duty, at 20 per cent., on an invoice of boots 
and shoes, amounting to $63212 ? 

20. What is the duty, at 15 per cent., on a quantity of ready- 
made clothing, worth $18714? 

21. What is the duty on $37241 worth of spigfes, at ^0 per ct.? 
23. What is the duty on $46210 worth of liquor, at 37i per 

cent.? 

23. At 22 per cent., what is the duty on $71685 worth of 
crockerv ? 

ASSESSMENT OP TAXES. 

454* Al Tax is a sum of money assessed on individuals for 
the support of Government, Corporations, Parishes, Districts, <fec. 
Taxes levied by the Government, are assessed either on the 2)erson 
or property of the citizens. When assessed on the person, they 
are called poll taxes, and are usually a specific sum. Those as- 
sessed on the property are usually apportioned at a certain per 
cent on the amount of real estate and personal property of each 
citizen or taxable individual. 

Obs. Property is divided into two kinds, viz : real estate and personal prop- 
erty. The former denotes possessions that are fioced ; as houses, lands, &c. 
The laUer comprehends all other property ; as money, stocks, notes, mortgages, 
ships, furniture, carriages, cattle, took, &c. 

455* When a tax of any given amount is to be assessed, the 
first thing to be done is to obtain an inventory of the amount of 
taxable property, both personal and real, in the State, County, 
Corporation, or District, by which the tax is to be paid ; also th6 
amount of property of every citizen who is to be taxed, together 
, with the number of Polls. 



Q,17K8T.— 454. Wliat are taxes 1 Upon what are they assessed 1 When assessed npon 
die person, what are they called ? When assessed upon the property, how are they ap* 
portioned ? Obs. How is property divided ? What does real estate denote ? What ll 
penoa&l prGperty 1 455. When «t tax \a tu Vm ^sMvaod^ wb&t Is the first step 1 
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Obs. 1. By the number of polls is meant the number of taxatie individuals, 
which usually includes every ruUim or naturalized freeman over the age of 21, 
and under 70 years. In Massachusetts poll taxes are assessed *ipon every 
male inhabitant of the state, between the ages of 16 and 70 years, whether a 
citizen or an alien.* 

2. When any part or the whole of a tax is assessed upon the polls, each 
citizen is taxed a specific sum^ without regard to the amount of property he 
possesses. 

Ex. 1. The tax assessed by a certain town is $990; its prop- 
erly, both personal and real, is valued at $28000, and it contains 
800 polls, which are assessed 50 cents apiece. What per cent, is 
the tax ; that is, how much is the tax on a dollar ; and how much 
is a man's tax who pays for 3 polls, and whose property is valued 
at $1500? 

Solution, — Since 1 poll pays 60 cents, 300 polls must pay 300 
times 60 cents, which is $150. Now $990 — $150=$840, the 
sum to be assessed on the property. Now if $28000 is to pay 
$840, $1 must pay-jrhnr of $840; and $840-7- $28000=$.03, 
or 3 per cent. Finally, the tax on $1500, the amount of the 
man's property, at 3 percent., is $1500X-03=$45; and $45 -h 
$1.50 (3 polls)=$46.60, the man's tax. Hence, 

4:56* To assess a State, County, or other tax. 

I. First find the amount of tax on all the polls, if any, at the 
given rate, and subtract this sum from the whole tax to he assessed. 
Then dividing the remainder hy the whole amount of taxable prop' 
erty in the State, County, dhc, the quotient will be the per cent, or 
tax on one dollar, 

II. Multiply the amount of each marCs property by the tax on 
one dollar, and the product vnll be the tax tn his property, 

III. Add each marCs poll tax to the tax he pays on his property, 
and the amount will be his whole tax, 

Prooj. — When a tax bill is made out, add together the taxe$ 
of all the individuals in the toum, district, &c., and if the amouni 
is equal to the whole tax assessed, the work is right, 

Q,vit9T.—0b8. What is meant by the number of polls 1 456. How are taKes 
When a tax bill Is made out, how is its correctness proved 1 

.*. Revised Statutes of MaataahnMtbk 
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2. A certaiii corporation is taxed $537.50 ; tlie whole property 
of the corporation is valued at $35000, and there are 50 polla 
which are assessed 25 cents apiece. What per cent, is the tax ; 
and how much is a man's tax, who pays for 2 poUs, and whose 
property is valued at $4240. 

Multiply $.25 the tax on 1 poll. 
By 50 the number of polls. 
$12.50 Amount on polls. 

But $537.50 — 12.50=$525, the sum assessed on the corpora- 
tion; and $525-7-$35000=.015, the per cent, or tax on $1. 

Now $4240X-015=$63.60, the tax on the man's property. 
And .25X2= .50 , the tax for polls. 

Ana. $64.10, whole tax. 

3. What is B's tax, who pays for 3 polls, and whose property is 
/alued at $3560 ? 

4. What is C's tax, who is assessed for 1 poll and $5350 ? 

5. The city of New York levied a tax of $1945600 ; its tax- 
able property was rated at $243200000 : what per cent, was the 
tax? 

6. What was A's tax, whose property was valued at $10000 ? 

7. What was B's tax, who was assessed for $15240 ? 

8. What was C's tax, who was assessed for $35460 ? 

457* Having ascertained the expenditures of a State, County, 
Town, &c., it is necessary in assessing the tax, to take into con 
sideration the expense of collecting it. Collectors are paid a certain 
per cent, commission on the amount collected ; (Art. 388. Obs. 1 ;) 
consequently, in determining the exact sum to be assessed, allow- 
ance must be made not only for the commission on the net amount 
to be raised, but also on the commission itself; for the commis- 
sion is to be paid out of the money collected. 

9. If the expenses of a town are $950, what sum must be 
assessed to raise this amount, with 5 per cent, commission for 
eoWectmg it ? 
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Analym, — Since tlie commission is 6 per cent, the net value 
of $1 assessment is 95 cents. Therefore, if 95 cents net, require 
$1 assessment, $950 net, will require as many dollars assessment, 
as 95 cents are contained times in |950 ; and |950-i- $.95=1000. 

Am, $1000. 

Proof. — $1000X-05=$50, the commission; 

and $1000 — $50=$960, the net sum required. Hence, 

♦ 

458* To find what sum must be assessed, to raise a given net 
amount. 

Subtract the given per cent, commission from $1, and the re- 
mainder will be the net value of $1 assessment. 

Divide the net amx>unt to be raised by the net value of $1 assess-* 
menty and the quotient mil be the sum to be assessed, 

Obs. To meet the expense of collecting a tax, assessors not unfirequeptly cal- 
culate the commission at the given per cent, on the net amount to be raised, 
and add it to the tax bill. This method is wrong, and leads to erroneous re- 
suits. Thus, on a tax of SI 000, at 5 per cent, commission, the net amount i 
$2.50 too small ; on $100000, the error is $250 ; on $1000000, it is $2500. 

10. What sum must be assessed to raise a net amount of $8500^ 
with 4 per cent, commission for collection ? 

11. What sum must be assessed to raise $15400 net, allowing 
4-i- per cent, commission for collection ? 

12. Allowing 6 per cent, for collection, what sum must be 
assessed to raise $16475 net? 

13. Allowing 3-J- per cent, for collection, what sum must be 
assessed to raise $32860 net? 

FOKMATION OF TAX BILLS. 

459* In making out a tax bill for a Town, District, <fec., bar- 
ing found the tax on $1, it is advisable to make a table, show- 
ing the amount of tax on any number of dollars from 1 to $10 ; 
then from $10 to $100 ; and from $100 to $1000. 

14. A township composed of 16 citizens, levies a tai of $6*700 ; 
the tDwn contains 30 polls, which are assessed 50 cents each, and 

QVBIT.— 458. How find what sum must be assessed to raise a tax of a given amount? 
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its taxable property is inventoried at $199500. What amoniit of 
tax must be raised to pay the debt and 5 per cent. commissioB 
for collection ; and what is the tax on a dollar ? 

Solution. — ^The sum to be raised is $6000 ; (Art. 458 ;) and the 
tax is 3 cents on a dollar. (Art. 456.) Now, since the tax on $1 
is $.03, it is obvious that multiplying $.03 by 2 will be the tax on 
$2 ; multiplying it by 3, will be the tax on $3, &c., as seen in tli 
following 

TABLE. 



$1 


pays 


$.03 


$10 pay $.30 


$100 pay $3.00 


2 




.06 


20 " .60 


200 " 6.00 


3 




.09 


30 " .90 


300 " 9.00 


4 




.12 


40 " 1.20 


400 " 12.00 


5 




.15 


50 " 1.50 


500 " 15.00 


6 




.18 


60 " 1.80 


600 " 18.00 


1 




.21 


10 « 2.10 


700 " 21.00 


8 




.24 


80 " 2.40 


800 " 24.00 


9 




.27 


90 " 2.70 


900 " 27.00 


10 




.30 


100 " 3.00 


1000 " 30.00 



15. In the above assessment, what is A. B.'s tax, who is rated 
At $2256, and pays for 3 polls ? 

Operation, 

$2256=2000+200+50+6 dollars. 

6.00 Now if we add together the tax paid 

1.50 on each of these sums, as found in the 

.18 table abovei the amoimt will be the tax 

1.50 on $2266. 



$2000 pay $60.00 



200 
50 
6 
3 polls " 
Amount, 



€€ 



€€ 



$69.18 A. B.'s tax therefore is $69.18. 



16. What is G. A.'s tax, who is assessed for 2 polls, and $2400 

17. What is H. B.'s tax, who is assessed for 1 poll, and $3850 ? 

18. What is W. C.'s tax, who is assessed for 3 polls, and $15000? 

19. E. D. is assessed for $16024, and 1 poll : what is his tax? 

20. J. F. is assessed for $10450, and 2 polls : what is his tax? 

21. T. G. is assessed for $20680, and 3 polls : what is his tax? 

22. W. H. is assessed for $17530, and 1 poll : what is his tax ? 
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23. L. J. is assessed for 18760, and 1 poll : what is liis tax? 

24. W. L. is assessed for $21000, and 2 polls : what is his tax? 

25. J. K. is assessed for $6530, and 2 polls : what is his tax ? 

26. G. L. is assessed for $13480, and 1 poll : what is his tax ? 

27. F. M. is assessed for $12300, and 3 polls : what is his tax ? 

28. C. P. is assessed for $15240, and 2 polls : what is his tax ? 

29. J. S. is assessed for $16000, and 1 poll : what is his tax? 

30. R. W. is assessed for $18000, and 2 polls : what is his tax ? 

NoU. — RcUe BiUs for schools are generally apportioned according to the 
number of days each scholar has attended. Hence, 

460* To make out Rate Bills for schools. 

First find the number of days attendance of all the scholars, 
and the whole amount of expenses, including teacher's salary, fuel, 
repairs, &c. From the amount of expenses deduct the public 
money, if any, then divide ike remainder by the whole number of 
days attendance, and the quotient will be the rate per day. Finally, 
multiply the rate per day by the number of days attendance of each 
maris children, and the product will be his tax, 

Obs. In New York and some other states, the general principle is to include 
only the Teacher^s Salary in the Rate Bill. (^Revised Statutes. N. Y.) 

31. A certain district paid $130 for teacher's salary, $84 for 
board, $19.42 for fuel, and $2.58 for repairs ; the district drew 
$30 public money, and the whole number of days attendance was 
2400 : what was the rate per day ; and how much was A's tax, 
who sent 115 days? 

Solution. — Amount of expenses, $186 — $30=$156 ; and $156 
-r2400=$.065, the rate per day. Now $.065X115=$7.475, 
\*s tax is therefore $7,476. 

32. If the expenses of a district are $313.20, and the whole 
attendance 3915 days, what is B's tax, who sends 167 days? 

33. A district paid their teacher $115, and their fuel cost 
^21.10; it drew $38.50 public money, and the number of days 
attendance was 1954 : what was C's tax, who sent 69 days ? 

34. The expenses of a district were $215.20, and the number 
of days attendance 2150 : what was D's tax, who sept 134 days ? 
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SECTION XIII. 

ANALYSIS. 

Art. 46 1 • The tenn Analysis, in physical science, signifies the 
resolving of a compound body into its elements, or component parts. 

Analysis, in arithmetic, signifies the resolving of numbers into 
the factors of which they are composed, and the trticing of the 
relations which they bear to each other. (Art. 95. Obs. 2.) 

Obs. In the preceding sections the student has become acquainted with the 
method of analyzing particular examples and combinations of numbers, and 
thence deducing general principles and rules. But analysis may be applied 
with advantage not only to the development of mathematical truths, but also to 
the solution of a great Tariet^ of problems, ix>th in arithmetic and practical 
life. Indeed, it is the method by which business men generally solve prao* 
tical questions. A little practice will give the student great facility in iti 
application. 

46 2 • No specific directions can be given for solving examples 
by analysis. None in fact are requisite. The judgment, from 
the conditions of the question, will suggest the process. Hence, 
Analysis may, with propriety, be called the Common Sense Rule. 

Obs. In solving questions analytically, it may be remarked in general, that 
we reason from the given number to 1, then from 1 to the number required, 

Ex. 1. If 60 yards of cloth cost $240, what will 85 yards cost? 

Analytic solution, — Since 60 yds. cost $240, 1 yd. will cost ^ 
of $240 ; and gV of $240 is $4. Now if 1 yd. costs $4, 85 yds. 
will cost 85 times as much ; and $4 X 85=$340. Ans, 

Or, we may reason thus : .85 yds. are f^ of 60 yds. ; therefore 
85 yds. will cost f ^ of $240, (the cost of 60 yds.) and fj of $240 
is $240xfS=$340, the same as before. (Arts. 210, 212.) 

Obs. 1. Other solutions of this example might be given; but our present ob> 
j?ct is to show how this and similar questions may be solved by analysis. The 

QuB8T.-r461. What is meant by analysis in physical science 1 What in arithnietie t 
To what may analysis be advantageously applied 1 462. Can any particular rules be pre- 
scribed for solving questions by analysis? How then will you know how t!> proceed 1 
Ot«. What is the operation of solving questions by analysis called 1 
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fonner method is the simplest and most strictly analytic, though not so short 
as the latter. It contains two steps : 

Firsts we separate the given price of 60 yds. (S240) into 60 equal parts, to 
£nd the value of one part, or the cost of 1 yd., which is S4. 

Second^ we multiply the price of 1 yd. ($4) by 85, the number of yds. whose 
cost is required, and the product is the answer sought. 

2. This and similar questions are usually placed under the rule of Simple 
Proportion, OT \h& Ride of Three, 

3. The operation of solving a question by analysis, is called an antdytic 
olution. In reciting the following examples, each one should be analyzed, 
nd the reason for every step given in full. 

2. A man bought a horse, and paid $45 down, which was -f- of 
the price of it : what did he give for the horse ? 

Analysis, — Since $45 is -f of the price, the question resolves 
itself into this : $45 is -f of what sum ? If $45 is -f- of a certain 
sum, i is i of $45 ; and i of $45 is $9. Now if $9 is 1 seventh, 
7 sevenths are 7 times as much; and $9X7 =$63. Ans, $63. 

Proof. — \ of $6d=$9, and 5 sevenths are 6 times as much, 
which is $45, the sum he paid down for the horse. 

Note. — In solving examples of thb kind, the learner is often perplexed in 
finding the value of -f, &<:• This difficulty arises from supposing that if ^ 
of a certain number is 45, -^ of it must be -f of 45. This mistake will be 
easily avoided by substituting in his mind the word parts for the given de^ 
nominaimr. Thus, if 5 parts cost $45, 1 part will cost -^ of $45, which is $9. 
But this part is a seventh. Now if 1 seventh cost $9, then 7 sevenths will 
cost 7 times as much. 

3. If 40 cords of wood cost $120, how much will 100 cords 

50St? 

4. Bought 35 tons of hay for $700 : how much will 16 tens 
cost ? 

5. What cost 37 gallons of molasses, at $21 a hogshead? 

6. What cost 1500 pounds of hay, at $14 per ton? 

7. What cost 18 quarts of chestnuts, at $3 a bushel? 

8. If 55 tons of hemp cost $660, what will 220 tons cost at the 
same rate ? 

9. If 165 bushels of apples cost $132, how much will 31 bushels 

«06t? 
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10. It 72 bushels of peanuts cost 1253.44, what will a pint 
cost at tae same rate ? 

11. If 150 acres of land cost $7000, what will a square rod 
cost? 

12. If 2 pipes of wine cost |315, what is that per gill? 

13. A farmer bought a yoke of oxen, and paid $40 in work, 
whish was -J of the cost : what did they cost ? 

14. Bought a house, and paid $630 in goods, which was -^ of 
the price of it : what was the cost of the house ? 

15. A young man lost $256 by gambling, which was t^ of all 
he was worth : how much was he worth ? 

16. A man having $1500, paid ^ of it for 112^- acres of land: 
how much did his land cost per acre ? 

17. If a stack of hay wiQ keep 350 sheep 90 days, how long 
will it keep 525 sheep ? 

18. If 440 bbls. of flour will last 15 men 56 months, how long 
will the same quantity last 28 men? 

19. If 136 men can build a block of stores in 120 days, how 
long will it take 15 men to build it? 

20. If f of a poimd of tea cost 40 cents, what will -J of a pound 
cost ? 

21. If f of a yard of broadcloth cost $2.50, how much will ^ 
of a yard cost ? 

22. Bought -ftr of a ton of hay for $3.42 : how much will -ft- of 
a ton cost ? 

23. Bought -J^ of a hogshead of molasses for $38.19 : how 
much will ift- of a hogshead cost ? 

24. If f of an acre of land cost $108, how much will f of an 
acre cost? 

25. If f of a barrel of beef cost $6.48, how much will f of a 
barrel cost ? 

26. Paid $4200 for f of a sloop : how much can I afford to 
sell -ft of the sloop for ? 

2*7. Sold 18^- baskets of peaches for $34 : how much would 65-1' 
baskets come to ? 

28. If I pay $60.50 for building 20jt rods of wall, how much 
must I pay for 215-f rods ? 
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29. A man can hoe a field of com in 6 days, and a boy can hoe 
it in 9 days : how long will it take them both together to hoe it ? 

Analysis . — Since the man can hoe the field in 6 days, in 1 day 
he can hoe ^ of it ; and since the boy can hoe it in 9 days, in 1 
day he can hoe -J^ of it ; consequently in 1 day they can both hoe 
i+i=-ft of the field. (Art. 202.) Now if -f^ of the field requires 
them both 1 day, -^ of it will require them i of a day, and -{^ 
will require them 18 times as long, or ^^ of a day, which is equal 
to 3i days. Ans, 

30. If A can chop a cord of wood in 4 houra, and B in 6 hours, 
liow long will it take them both to chop a cord ? 

31. A can dig a cellar in 6 days, B in 9 days, and C in 12 
days : how long will it take all of them together to dig it ? 

32. A man bought 25 pounds of tea at 6s. a pound, and paid 
for it in com at 4s. a bushel : how many bushels did it take ? 

• 

Analysis. — If 1 lb. of tea costs 6s., 25 lbs. will cost 25 times 
as much, which is 150s. Again, if 4s. will buy 1 bushel of com, 
160s. will buy as many bushels as 4s. is contained times in 150s. ; 
and 150s.-r4=37i^ times. Ans, Sljt bushels. 

463* The last and similar examples are frequently arranged 
under the rule of Barter, 

Barter signifies an exchange of articles of commerce at prices 
agreed upon by the parties. 

Obs. Such examples are so easily solved by Analysis that a specific rule fcf 
them is unrtecessary. 

33. A farmer bought 110 lbs. of sugar at 18 cents a pound, 
and paid for it in lard at 5^ cents a pound : how much lard did 
it tB.ke ? 

34. How much butter, at 12^ cents a pound, must be given for 
250 lbs. of tea, at 75 cents a pound ? 

35. How many cords of wood, at $2-]^ per cord, must be given 
for 66 yds. of cloth, at $4-J- per yard ? 

86. How many pair of boots, at $4.50 a pair, must be given 
Cor 50 tons of coal at |9 per ton? % 



« 
« 
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37. A, B, and C, united in business ; A put in $250 ; B, $270 ; 
and C, $340 ; they gained $258 : what was each man's share of 
the gain? 

Analysis. — ^The whole sum invested is $250+$270+$340= 
$860. Now since $860 gain $258, it is plain $1 will gain tJ-^ of 
$258, which is 30 cents. And 

If $1 gains 30 cts. $250 will gain $250X.30=$75, A's share, 
$1 " " $270 " $270X.30= 81, B's share, 
$1 " " $340 " $340 X. 30= 102, C's share. 

Or, we may reason thus : Since the sum invested is $860, 
A's part of the investment is equal to -m(-, ,or -ff- ; 
B's " " " -I«x0r-Sf; 

C's " " " iH»orif. Consequently, 

A must receive -§f of the whole gain $25 8 =$75 ; 
B " " ff " " 258= 81; 

C " "if- " " 258 =102 ; 

Peoof. — The whole gain is $268. (Ax. 11.) 

464* When two or more individuals associate themselves to- 
gether for the purpose of carrying on a joint business, the union 
is called a partnership or copartnership. 

Obs. The process by which examples like the last one are solved, is often 
called Fellowship, 

38. A and B join in a speculation ; A advances $1500 and 6 
$2500 ; they gain $1200 : what was each one's share of the gain ? 

39. A, B, and C, entered into partnership ; A furnished $3000, 
B $4000, and C $5000; they lost $1800: what was each one's 
share of the loss ? 

40. A's stock is $4200 ; B's $3600 ; and C's $5400 ; the whole 
gain is $2400 : what is the gain of each ? 

41. A's stock is $7560; B's $8240; C's $9300; and D's 
$6200 ; the whole gain is $625 : what is the share of each ? 

42. A bankrupt owes one of his creditors $400 ; another $500 ; 
and a third $600 ; his property amounts to $1000 : how much 
can he pay on a dollar ; and how much will each of his creditors 
receive ? 

€hB. The Mlution of this example b the same in principle as that of Ex. 37. 
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465* Examples like the preceding are commonly arranged 
under the rule of Bankruptcy. 

Note. —A bamrupt is k person who is insolvent, or unable to pay his just 
debts. 

43. A bankrupt owes $5000, and his property is worth $3500 : 
how much can he pay on a dollar ? 

4L A man died owing $16400, and his effects were sold foi 
#4 i 00 ; what per cent, did his estate pay ? 

45. If a man owes A $6240, B $8760, and C $9000, and has 
but $11500, how much will each creditor receive? 

46. If I owe $48000, and have property to the amount of 
$32000, what per cent, can I pay ? 

47. What per cent, can a man pay, whose liabilities are 
$120000, and whose assets are $45000 ? » 

48. What per cent, can a man pay, whose liabilities are 
$1500000, and whose assets are $150000? 

466* It often happens in storms and other casualties at sea, 
that masters of vessels are obliged to throw portions of their 
cargo overboard, or sacrifice the ship and their crew. In such 
cases, the law requires that the loss shall be divided among the 
owners of the vessel and cargo, in proportion to the amount of 
each one's property at stake. 

The process of finding each man's loss, in such instances, is 
called General Average. 4» 

Obs. The operation is the same as that in solving questions m bankruptcy 
and partnership. ' 

49. A, B and C, freighted a ship from New York to Liverpool ; 
A had on board 100 tons of iron, B 200 tons, and C 300 tons, 
in a storm 240 tons were thrown overboard : what was the loss 
of each ? 

50. A packet worth $36000 was loaded with a cargo valued at 
$66000. In a tempest the master threw overboard $25250 worth 
of goods : what per cent, was the general average ? 

51. A steam ship being in distress, the master threw -J- of 
the cargo overboard; finding she still labored, he afterwards 
threw overboard i of what remained. The steamer vraa v«v^ 
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$120000, and the cargo $240000 : what per cent was the general 
average, and what would be a man's loss who owned i of th? ship 
and cargo ? 

52. A man mixed 25 bushels of peas worth 6s. a bnshel, with 
15 bushels of com worth 4s. a bushel, and 20 bushels of oats 
worth 38. a bushel : what was the mixture wwth per bushel / 

Analym. — ^25 bu. peas at 6s. = 150s., Tahie of the peas ; 
15 bu. com at 4s.= 608., " " com; 
and 20 bu. oats at 3s. = 60s., " '< oats. 
The mixture=60 bu. and 270s., value of whole mixture. 

Now if 60 bu. mixture are worth 270s., 1 bu. mixture is worth 
iV of 2708. ; and 2708. -^ 60=4^8. Ans. 

Proof. — 60 bu. at 4is.=270s., the value of the whole mixture. 

467* The process of finding the value of a compound or mix- 
tare of articles of different values, or of forming a compound 
which shall have a given value, is called AlligatUm. Alligation is 
usually divided into two kinds. Medial and Alternate. 

Obs. 1 . When the prices of the several articles and the number or qnanti^ 
of each are given, the process of finding the value of the mixture, as in the last 
example, is called AUigatian Medial. 

2. When the price of the mixture is given, together with the price of each 
article, the process of finding how much of the several articles must be taken 
to form the required mixture, is called AUigaiion AUemate. Alligation Alter- 
nate embraces three varieties of examples, which are pointed out in the follow- 
ing notes. 

53. If you mix 40 gallons of sperm oil worth 8s. per gallon, 
with 60 gallons of whale oil worth 3s. per gallon, what will the 
mixture be worth per gallon ? 

54. At what price per pound can a grocer afford to sell a mix- 
ture of 30 lbs. of tea worth 4s. a pound, and 40 lbs. worth 7s. a 

pound ? 

65. If 120 lbs. of butter at 10 cts. a pound are mixed with 24 
lbs. at 8 cts. and 24 lbs. at 5 cts. a pound, what is the mixture 
worth ? 

50. A tobacconist had three kinds of tobacco, worth 15, 18, 
and 25 cents a pound : what is a mixture of 100 IbSx of each 
m^rti per pound ? 
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67- A liquor dealer mixed 200 gallons of alcohol worth 50 cta^ / 
a gallon, with 100 gallons of brandy worth $1.75 a gallon: what 
was the value of the mixture per gallon ? 

58. A grocer sells imperial tea at 10s. a pound, and hyson at 
4s. : what part of each must he take to form a mixture which he 
can aff<{ rd to sell at 6s. a pound ? 

Note 1.— It will be observed in this example that the price of the rnxxtnure 
nrr. ilso the price of the several articles or ingredierUs are given, ,o find what 
fxftw Df each the mixture must con:ain. 

Analj/sis. — Since the imperial is worth 10s. and the required 
mixture 6s., it is plain he would lose 4s. on every pound of impe- 
rial which he puts in. And since the hyson is worth 4s .a pound 
and the mixture 6s., he would gain 2s. on every, pound of hyson 
he puts in. The question then is this : How much hyson must 
he put in to make up for the loss on 1 lb. of imperial? If 2s. 
profit require 1 lb. of hyson, 4s. profit will require twice as much, 
or 2 lbs. He must therefore put in 2 lbs. of hyson to 1 lb. of im- 
perial. 

Proof — 2 lbs. of hyson, at 4s. a pound, are worth 8s., and 
1 lb. of imperial is worth 10s. Now 8s.+10s.=18s. And if 
3 lbs. mixture are worth 18s., 1 lb. is worth ^ of 18s., which is 
6s., the price of the mixture required. 

69. A farmer has oats which are worth 20 cts. a bushel, rye 
65 cts., and barley 60 cts., of which he wishes to make a mixture 
worth 60 cts. per bushel: what part of each must the mixture 
contain ? 

Analysis, — ^The prices of the rye and barley must each be com- 
pared^with the price of the oats. If 1 bu. oats gains 30 cts. in 
the mixture, it will take as many bu. of rye to balance it, as 6 cts. 
(the loss per bu.) are contained times in 30 cts., viz : 6 bu. Again, 
since 1 bu. oats gains 30 cts., it will take as many bushels of bar- 
ley to balance i*, as 10 cts. (the loss per bu.) are contained times 
in 30 ct&., viz : 3 bu. HeBce, the mixture must contain 2 parts 
of oats, 6 parts rye, and 3 parts barley. 

60. If a man have four kinds o^ sugar worth, 8, Q, 11, wA\5L 
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ceoto a poond respectirel j, how mach of eadi kind mBst be take 
to form a mixtare worth 10 cents a pound ? 

A<>^ 3.^ — ^In examples like the fwwlin g, we u i w fMi c two kinds IipiiImi^ 
one of a higher and the other of a k?wer price than the l e m i uc doMtine; tfan 
compare the other two kinds in the same manner. In adectii^ tlie pairs to 
be compared together, it is necessaij that the price of one aitkie shall be 
above, and the other below the priee of the mixture. Hence, when there are 
several articles to be mijced, sonie cheaper and otheis dearer than the mixture, 
a variety of answers may be obtained. Thus, if we compare die highest and 
lowest, then the other two, the mixtore win contain 1 pait at 8 eta. ; 1 part at 
9 cts. ; 1 part at 11 cts. ; and 1 part at 12 cts. Again, lij comparing those 
at 8 and II cts., and those at 9 and 12 cts. together, we obtain for the nuxtnre 

1 part at 8 cts.; 2 parts at il cts.; 2 parte at 9 cts. ; and 1 part at l^cta. 
Other answers may be fimnd by comparing the first with the third and 

Iburtb ; and the second with the fimrth, dec 

61. A goldsmith haying gold 16, 18, 23, and 24 carats fine, 
wished to make a mixture 21 carats fine : what part of each must 
the mixture contain ? 

62. A farmer had 30 bu. of com worth 6s. a bu., which he 
wished to mix with oats worth 3s. a bu., so that the mixture may 
be worth 4s. per bu. : how many bushels of oats must he use ? 

Note 3. — ^In this example, it wiU be perceived, that the price of the mix- 
ture, with the prices of the several articles and the quantity of one of them 
are given, to find how much of the other article the mixture must contain. 

Analysis, — ^Reasoning as above, we find that the mixture (with- 
out regard to the specified quantity of com) in order to be worth 
48. per bu., must contain 2 bu. of oats to 1 bu. of com. Hence, 
if 1 bu. of com requires 2 bu. of oats to make a mixture of the 
required value, 30 bu. of com will require 30 times as much ; and 

2 bu.X 30=60 bu., the quantity of oats required. 

63. A merchant wished to mix 100 gallons of oil vorth 80 cts. 
per gallon, with two other kinds worth 30 cts. and 40 cts. per gal- 
lon, 80 that the mixture may be worth 60 cts. per gallon : how 
many gallons of each must it contain ? 

64. A merchant has Havana coffee at 12 ftts. and Java at 
18 cts. per pound, of which he wishfts to make a mixture of 160. 
lbs., which he can sell at 16 cts. a pound: how much of each 
must he use ? 
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Note 4. — In this example, the whole quantity to be mixed, the jorice of the 
oixture, and the prices of the several articles are given, to fi.id hcva mnuh of 
each must be taken. 

Analysis, — On 1 lb. of the Havana it is obvious he will gain 
4 cts., and on 1 lb of the Java he will lose 2 cts. ;- therefore to 
balance the 4 cts. gain he must put in. 2 lbs. of Java ; that is, the 
mixture must contain 1 part of Havana to 2 parts of Java. Now 
If 3 lbs. mixture require 1 lb. Havana, 150 lbs, mixture, (the quan- 
tity required,) will require as many pounds of Havana as 3 is con- 
tained times in 150, viz : 50 lbs. But the mixture contains twice 
as much Java as Havana, and 50 lbs X 2= 100 lbs. 

Arts, 50 lbs. Havana, and 100 lbs. Java. 

65. It is required to mix 240 lbs. of different kinds of raisins, 
worth 8d., 12d., 18d., and 22d. a pound, so that the mixture may 
be worth lOd. a pound : how much of each must be taken ? 

66. If 10 horses consume 720 quarts of oats in 6 days, how 
long will it take 30 horses to consume 1728 quarts? 

Analt/sis, — Since 10 horses will consume 720 qts. in 6 days, 
1 horse will consume -jV of 720 qts. in the same time ; and -jV of 
720 qts. is 72 qts. And if 1 horse will consume 72 qts. in 6 days, 
in 1 day he will consume -J- of 72 qts., which is 12 qts. Again, 
if 12 qts. last 1 horse 1 day, 1728 qts. will last him as many 
days as 12 qts. are contained times in 1728 qts., viz: 144 days. 
Now if 1 horse will consume 1728 qts. in 144 days, 30 horses 
will consume them in -gV of the time ; and 144 d.-r-30=4-|-. 

Ans, 30 horses will consume 1728 qts. in 4f days. 

468* This and similar examples are usually placed imder the 
rule of Compound Proportion, or Double Rule of Three. 

67. If 15 horses consume 40 tons of hay in 30 weeks, how many 
horses will it require to consume 56 tons in 70 weeks ? 

68. If 8 men can make 9 rods of wall in 12 days, how long wil 
it take 10 men to make 36 rods? 

69. If 35 bbls. of water wftl last 950 men 7 months, how many 
men will 1464 hh]&. of water last 1 month? 

T.TT. 14 
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70. If 13908 men consume 732 bbis. of flour m 2 months, in 
Bow long time will 425 men consume 176 bbls. ? 

71. If the interest of $30 for 12 months is $2.10, how much is 
the interest of $1560 for 6 months? 

72. If the interest of $750 for 8 months is- $28, how much is 
thf) interest of $16425 for 6 months ? 

73. A man being asked how much money he had, replied that 
f , f , and 1 of it made $980 : what amount did he have ? 

Analysu.— It is plain that |+|+f =M. (Art. 202.) The 
question then resolves itself into this : $980 are ^ of what sum ? 
Now if $980 are |i of a certain sum, -5*4 is -4^ of $980 ; and $980 
^49=$20, and f}- is $20X24=$480. Ans, 

Proof. — J of $480=$320; i of $480=$360; and f of $480 
=$300. Now $320-h$360-h$300=$980, according to the con- 
ditions of the question. 

469* This and similar examples are placed under the rule of 
Position. The shortest and easiest method of solving them is by 
Analysis, 

74. A sailor having spent i of his money for his outfit, depos- 
ited f of it in a savings bank, and had $50 left : how much had 
he at first ? 

75. A man laid out -|^ of his money for a house, ^ for furniture, 
and had $1600 left ; how much had he at first ? 

76. A man lost -J- of his money in gambling, ^ in bettinj*. and 
spent -J in drinking ; he had $259 left : how much had he at first? 

77. What number is that -f and f of which is 102 ? 

78. What number is that i, -J, -J-, and •§- of which is 460 ? 

79. What number is that i and -J- of which being added to 
itself, the sum will be 164 ? 

80. What number is that i of which exceeds f of it by 18 ? 

81. A post stands 40 feet above water, -J- in the water, and j- 
in the ground : what is the length of the post ? 

82. What will 376 yds. of muslin cost, at 2s. and 6d. per yd.? 

Analj/sis. — 2s. 6d.=£i. Now if 1 yd. costs £i, 376 yds. will 
cost 376 times as much ; and £iX376=:£47. Ans. 
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83. If 1 yard of silk costs 50 cents, what will 266 yards 
cost ? 



Analysis. — 50 cts.=$i. Now if 1 yd. costs $i, 256 yds. will 
cost 256 times as much; and $iX266=$128. Ans. 

470* Examples like the preceding, in which the price of a 
single article is an aliquot part of a dollar, &c., are usually classed 
under the rule of Practice, 

Practice is defined by a late English author to be " an abridged 
method of performing operations in the rule of proportion by means 
of aliquot parts ; and it is chiefly employed in computing the 
prices of commodities." 

Obs. After giving seveiyal tables of aliquot parts in money, weight, and 
measure, the same author proceeds to divide his subject into twelve subdivi- 
sions or cases, and gives a specific rule for each case, to be committed to mem- 
ory by the pupil. It is believed, however, that so many specific rules are worse 
than useless. They have a tendency to prevent the exercise of thought and 
reason, while they tax the time and memory of the student with a multiplicity 
of particular directions for the solution oi a class of examples, which his com- 
mon sense, if permitted to be exercised, will solve more expeditiously by 
ATudysis. 

TABLE OF ALIQUOT PARTS OF $1, £l, AND Is. 



Parts of a Dollar. 


Parts of a Pound sterling. 


Parts of a Shilling sterling. 


60 cts.=$i 


lOs. — £i 


6 pence =-\ shil. 


33i cts.—H 


6s. 8d.-£i 


4 pence =-i shil. 


26 cts.=$i 


6s. -£i 


3 pence =■}- shil. 


20 cts.=$i 


4s. -£i 


2 pence \ shil. 


16| cts.=$i 


3s. 4d.=£i 


\\ pence •=\ shil. 


12icts.=$i 


2s. 6d.=£i 


1 penny =tV shil. 


10 CtS.=*TV 


2s. =£tV 


\ penny =-gV shil. 


8icts.— $i4 


Is. 8d.=£TH 


7 pence =-J-s.+tVs. 


6| cts.=$TJa 


Is. =£iiV 


8 pence— is. + is. 


5 cts.— $-5V 


lls.=£i+£/o 


9 pence = is. + is. 



"Sale, — If the price ilself is not an aliquot part of $1, or £1, &c., it may 
sometimes be divided into such parts as will be aliquot parts of SI, £1, &«., 
or which vnll be aliquot parts of each other. Thus, 87i cts. is not an a'^juot 
part of SI , but 87J cts. =50+25+12 J cts. Now 50 cts. =Si ; 35 cts. =.%\ ; and 
12^ cts.=Si. Or thus : 50 cts.=Si, 25 cts.=i of 50 cts., and I2i cts.=i of 
25 cts. 



tt it 
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84. What will 680 btt of wheat cost, at 87} cts. [:»er Dushel? 

Analysis. — It is plain, if the price were $1 per bu., the cost of 
680 bu. would be 1680. Hence, 

Were the price 50 cts. the cost would be ^ of $680, which is |;340 

26 cts. " " i of $680, which is $170 

12i cts. " ^ " i of $680, which is $ 85 

But since the price is 50+25 + 12-i- cents, the cost must be $595 
Or, thus: $1X680=$680, the cost at $1 per bushel. 
At 50 cts., or $i, . it will be i of $680, or $340 
J " 25 cts., i of 50 cts., " " i of $340, or $170 

" 12i cts., i of 25 cts., " " I of $170, or $ 85 
Therefore the whole cost is ^ $595. Ans, 

85. What cost 478 yards of cashmere, at 50 cts. per yard ? 

86. What cost 1560 lbs. of tea, at 75 cts. per pound ? 

87. What cost 2400 gals, of molasses, at 37^ cts. per gal. ? 

88. What cost 1800 yds. of satinet, at 62^ cts. per yard? 

89. At 25 cts. per bushel, what cost 1470 bu. of oats? 

90. At 33-1^ cts. a pound, what cost 1326 lbs. of ginger? 

91. At-6-J- cts. per roll, what cost 3216 rolls of tape? 

92. At 8i cts. per pound, what cost 4200 lbs. of lard ? > 

93. At 12-J cts. per dozen, what cost 1920 doz. of eggs? 

94. At 16| cts. a pound, what cost 4524 lbs. of figs ? 

95. At 66-f cts. per yard, what cost 1620 yds. of sarcenet? 

96. What cost 840 bu. of rye, at $f per bushel ? 

97. What cost 690 yds. of cloth, at 6s. 8d. per yard ? 

Analysis. — ^At £l per yard the cost would be £690. But 
6s. 8d. is £i; therefore the cost must be \ of £690, which is 
£230. Ans. 

98. What cost 360 gals, of wine, at 16s. per gallon? 

Analysis. — 16s. = 10s.+5s. + ls. Now 10s.=£J; 5s.=£i; 
tB.=J^of5s. 

If the price were £l per gal., the cost of 360 gals, would be £860. 
At 10s., £i, it will be i of £360, or £180 
5s., i of lOs., " i of £180, or £ 90 
Is., i of 5s., " i of £ 90, or £ 18 



« 
« 



TTierefore the whole cost \a £288. Am. 
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99. What cost 1240 yds. of flannel, at 3s. 4d. per yard? 

100. What cost 2128 lbs. of spice, at 2s. 6d. per pound? 

101. What cost 5250 yds. of hice, at 6d. per yard ? 
102 What cost 56480 yds. of tape, at l^d. per yard ? 

471* Notwithstanding the law requires accounts to be kept 
in Federal Money, goods are frequently sold at prices stated in 
the denominations of the old state currencies. 

When the price per yard, pound, &c., stated in those currencies, 
is an aliquot -part of a dollar, the answer may be easily obtained 
in Federal Money. 

TABLE OF AUQUOT PARTS IN DIFFERENT STATE CURRENCIES. 



Parts of a Dollar, 


Parts of a Dollar, 


Parts of a Shilling, 


New York Currency. 


New England Currency. 


N. E. and N. Y. Currency. 


4 shil. — ^ 


3 shil. =$i 


6 pence =^ shil. 


2s. 8d.=*i 


2 shil. — $i 


4 pence =+ shil. 


2 shil. -$i 


Is. 6d.=$i 


8 pence — ■ shil. 


Is. 4^—^ 


1 shil. =H 


2 pence =-J- shil. 


1 shil. -li 


4s.=$i+«i 


li pence — ^ shil. 


68.— $i+$i 


5s.=li+li 


1 penny =tV shil. 



Note. — 1 . In N. Y. currency 8b. make $1 ; in N. E. currency 6s. make $1, 
From example 103 to 119 inclusive, the prices are given in N. Y. currency; 
from example 120 to 132 inclusive, they are given in N. E. currency. For 
the mode of reducing the different State currencies to each other and to Federal 
Money, see Section XVII. 

103. At Is. 4d. per yard, what cost 726 yds. of cambric ? 

Arudysis. — If the price were $1 per yard, the cost would be 
$lX'726=iJ726. But is. 4d.=$i; therefore the cost must be 
\ of $726, which is $121. Ans, 

104. What cost 896 bu. of wheat at 6s. per bushel ? 
Analysis, — 6s.=4s.+2s. Now 4s.=$i ; and 2s.=i of 48. 

At $1 a bushel the cost would be $896. 

At 4aL, $i, it will be i of $896, or $448 
" 2s,, i of 4s., " " i of $448, or $224 
Therefore the whole cost is $672. Ans. 

Or, thus : 68=$f ; therefore the number of bu. minus -J- of itself 
wiU be the cost, md 896—224 (i of 896)=672. Ans. $6t2^ 
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105. What cost 752 yds. of balzorine, at 2s. 8d. per yard ? 

106. What cost 1232 yds. of calico, at Is. 6d. per yard? 

107. What cost 763 lbs. of pepper, at Is. 3d. a pound ? 

108. What cost 1116 bu. of apples, at Is. 4d. per bushel? 

109. What cost 1920 yds. of shirting, at Xs. 2d. per yard? 

110. At 6s. a basket, what will 1560 baskets of peaches cost? 

111. At 5s. 4d. a pound, what will 1200 lbs. of tea come to? 

NoU.—-^, Since 5s. 4d. is i less than $1, it is plain 1300— 400=S800. Ans, 

112. At 7s. per yard, what will 432 yds. of crape cost? 

113. At 6s. 8d. a pound, what cost 972 lbs. of nutmegs? 

114. At 2s. 8d. a pair, what cost 864 pair of cotton hose ? 

115. At l^d. a yard, how much wilj 2800 yds. of tape come to? 

116. What cost 1628 yds. of flannel, at 4s. per yard? 

117. What cost 2560 bu. of oats, at 2s. per bushel? 

118. What cost 9600 lbs. of wool, at 2s. 6d. a pound ? 

119. What cost 3200 lbs. of sugar, at 6d. per pound ? 

120. What cost 600 yds. of damask, at 5s., N. E. cur., per yard ? 
NoUj^X 5s. N. E. cur. is f less than $1 ; hence, 600— 100=$500. Ans, 

121. What cost 2500 bu. of potatoes, at Is. 6d. per bushel? 

122. What cost 1440 yds. of gingham, at 2s. per yard? 

123. How much will 4848 chickens cost, at Is. apiece? 

124. How much will 1680 slates cost, at Is. 6d. apiece? 

125. How much will 920 turkeys cost, at 4s. 6d. apiece? 

126. What cost 4860 lbs. of butter, at Is. Id. per pound? 

127. What cost 1260 melons, at 8d. apiece? 

128. What cost 2340 lbs. of tea, at 4s. a pound? 

129. What cost 240 bu. of peas, at 4s. 6d. per bushel? 

130. What cost 720 pair of gloves, at 5s. ad. a pair? 

131. What cost 360 bushels of com, at 3s. per bushel? 

132. What cost 7686 lbs. of butter, at Is. per pound? 

133. What cost 960 yds. of silk, at 5s. per yard? 

134. What will 75 lbs. of butter cost, at $16.80 per cwt. ? 

135. What will 125 lbs. of wool cost, at $36 per hundred? 

136. What will 15 cwt. of hemp cost at $60 per ton ? 

137. What will 2500 lbs. of iron cost, at $72 per ton? 
ISS, What cost \\ acre of land, at $120 per acre ? 
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SECTION XIV. 

RATIO AND PROPORTION 

Art. 472* In comparing numbers or quantities with each 
other, we may inquire, either how muck greater one of the num- 
bers or quantities is than the other ; or how vrvany times one ol' 
them contains the other. In finding the answer to either of these 
inquiries, we discover what is called the relation between the two 
numbers or quantities. 

473* The relation between the two quantities thus compared, 
is of two kinds : 

FHrst, that which is expressed by their difference. 

Second, that which is expressed by the quotient of the one di- 
dded by the other. 

47 4« Ratio is that relation between two numbers or quanti- 
ties, which is expressed by the quotient of the one divided by the 
other. Thus, the ratio of 6 to 2 is 6 -j- 2, or 3 ; for 3 is the quo- 
tient of 6 divided by 2. 

Obs. The relation between two numbers or quantities denoted by their dif- 
ference, is sometimes called arithmetical ralio ; while that denoted by the quo- 
tient of the one divided by the other, is called geoineirical ratio. Thus 4 is the 
arithmetical ratio of 8 to 4; and 2 is the geometrical ratio of 8 to 4. 

But as the term arithmetical raiio is merely a substitute for the word differ' 
ence^ the term difference, in the succeeding pages, is used in its stead ; and when 
the word ratio simply is used, it signifies that which is denoted by the qiu)iind 
of the one divided by the other, as in the article above. 

475* The two given numbers thus compared, when spcben 
of together, are called a couplet ; when spoken of separately, they 
are called the terms of the ratio. 

The first term is the antecedent ; and the lasty the consequent, 

Or;s8T.— 473. In how many ways are numbers or quan^ties compared ? 474. What is 
latiol 475. What are the two given numbers called when spoken of together 7 \VheB 
Hpokeii of separatelv 1 
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4:76* Bado b expressed in two ways: 

Firtty in the form of a fracdon, maVing the antecedent th« 
UMmenUor^ and the amuquent the denominator. Thus, the ratio 
«^ 8 to 4 is written \ ; the rado of 12 to 3, Vt ^- 

Seamd, bj placing two points or a ccdon ( : ) between the num- 
bers compared. Thus, the rado of 8 to 4 is written 8:4; the 
rado of 12 to 3, is 12 : 3, ^x. The expressions f, and 8 : 4, are 
of the same import, and one may be exchanged for the other» at 
pleasure. 

Obs 1. The agn ( ; ) oaed to denote ratio, is denred fiwn the sign of din- 
moitk, ( -i- ) the horizDntal line bdng <Mmtted. The F.ngfah mathematidaiis 
pot the antecedent for the numerator, and the consequent for the denomina- 
tor as above ; bat the French put the consequent for the nmnerator and the 
antecedent fiv the denominator. The Kngfish method appears to be equally 
simple, while it is confeasedlj the most in accordance with reason. 

2. In Older that conardt numbers may have a ratip to each other, thej must 
neoeasaxilj express objects so far of the same nature, that one can be properly 
said to be equal to, or greater, or less than the other. (Ait. 294.) Thus a foot 
has a ratio to a jaid ; for one is three times as long as the other ; but a foot 
has not propeily a ratio to an hour, for one cannot be said to be longer or 
shorter than the other. 

a 

477* A direct ratio is that which arises from dividing the 
antecedent by the consequent; as 6-r-2. (Art. 474.) 

47 8* An inverse, or reciprocal ratio, is the ratio of the recip- 
rocals of two numbers. (Art 160. Def. 10.) Thus, the direct 
ratio of 9 to 3, is 9 : 3, or f ; the reciprocal ratio is i : •^, or -|-r 
■l=f ; (Art. 229;) that is, the consequent 3, is divided by the 
antecedent 9. 

Nifte. — The term inverse, signifies inverted. Hence, 

An inverse, or reciprocal ratio is expressed hy inverting the frac" 
turn which expresses the direct ratio ; or when the notation is hy 
points, hy inverting the order of the terms. Thus, 8 is to 4, in« 
versely, as 4 to 8. 

Q,rBST.— 476. In how many ways is ratio expressed 1 The first 1 The second? Oft*. 

W^hlch of the terms do the English metthematicians pat for the numerator 1 Which do 

the French 1 In order that concrete numbers may have a ratio to each other, what kind 

of objects nmst they express ? 477. What is a direct ratio 1 478. What is an inverse d 

ieciprocal ratio ? How is a rec\pioca\ latio expressed by a fraction ? How liy points 1 
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47 9« A simple ratio is a ratio which has but (me antecedent 
and one conseqtient, and may be either direct or inverse ; as 9 : 3, 
ori:i. 

48 O* A compound ratio is the ratio of the prodticU of thft 
corresponding terms of two or more simple ratios. Thus, 

The simple ratio of 9 : 3 is 3 ; 

And " "of 8: 4is2; 

The ratio compoimded of these is 72 : 12=6. 

Obs 1. A compound ratio is of the same natnire as any other ratio. The 
term is used to denote the origin of the ratio in pcurticular cases. 
3. The compound ratio is equal to the product of the simple ratios. 

Ex. 1. What is the ratio of 27 to 9 ? Ans, 3. 

2. What is the ratio of 8 to 32 ? Ans, \, 

Required the ratio of the following numbers : 

3. 14 to 7. 13. 324 to 81. 23. 63 lbs. to 9 oz. 

4. 36 to 9. 14. 802 to 99. 24. 68 yds. to 17 yds. 
6. 54 to 6. 16. 9 to 46. 25. 40 yds. to 20 ft. 

6. 108 to 18. 16. 17 to 68. 26. 60 miles to 4 fur, 

7. 144 to 24. 17. 13 to 52. 27. 45 bu. to 3 pks. 

8. 156 to 17. 18. 27 to 135. 28. 6 gals, to 1 hhd. 

9. 261 to 29. 19. 53 to 212. 29. 3 qts. to 20 gal. 

10. 567 to 63. 20. 47 to 329. 30. £l to 15s. 

11. 405 to 45. 21. 1*8 lbs. to 6 lbs. 31. 15s. to £3. 

12. 576 to 64. 22. 28 lbs. to 4 lbs. 32. £10 to lOd. 

48 1 • From the definition of ratio and the mode of expressing 
it in the form of a fraction, it is obvious that the ratio of two num- 
bers is the same as the val^Le of a fraction whose numerator and 
denominator are respectively equal to the antecedent and conse- 
quent of the given couplet ; for, each is the quotient of the numer- 
ator divided by the denominator. (Arts. 474, 185.) 

Obs. Prom the principles of fractions already established, we may, there- 
fore, deduce the following truths respecting ratios. 

anssT.— 479. What is a simple ratio ? 480. What is a compound ratio 1 Oht DoM It 
diflfer l7< its natnre from other ratios ? What is the term used \o dQVkO\A'\ 
14* 
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48 2« To multvply the antecedent of a couplet hy any number, 
multiplies the ratio by that number ; and to divide the antecedent^ 
divides the ratio : for, multiplying the numerator, multiplies the 
value of the fraction by that number, and dividing the numerator, 
divides the value. (Arts. 186, 187.) 

Thus, the ratio of 16 : 4 is 4 ; 

The ratio of 16X2 : 4 is 8, which equals 4X2 ; 

And " 16—2 : 4 is 2, which equals 4-^2. 

Obs. With a given consequent the greater the antecederU^ the greater the 
ivUio; and on the other hand, the greater the ratio, the greater the antece- 
lent. (Art. 187. Obs.) 

483* To multiply the consequent of a couplet by any number, 
divides the ratio by that number ; and to divide the consequent, 
multiplies the ratio : for, multiplying the denominator, divides the 
value of the fraction by that number, and dividing the denomina- 
tor, multiplies the value. (Arts. 188, 189.) 

Thus, the ratio of 16 : 4 is 4 ; 

The " 16 : 4X2 is 2, which equals 4^-2 ; 

And " 16 : 4—2 is 8, which equals 4X2. 

Obs. With a given antecedent, the greater the consequent^ the less the ralid; 
anci the greater the ratio, the less the consequent. (Art. 189. Obs.) 

484» To multiply or divide both the antecedent and consequent 
of a couplet by the same number, does not alter the ratio : for, mul- 
tiplying or dividing both the numerator and denominator by the 
«ame number, doe43 not alter the value of the fraction. (Art. 191.) 

Thus, the ratio of 12:4 is 3 ; 
The " 12X2: 4X2 is 3; 

And " 12-7-2:4-7-2 is 3. 

485* If the two numbers compared are equal, the ratio is a 
unit or 1, and is called a ratio of equality. Thus, the ratio of 
6X2 : 12 is 1 ; for the value of +#=1. (Art. 196.) 

Quest.— 482. What is the effect of mnltiplying the antecedent of a couplet by any nam 
ber ? Of dividing the antecedent ? 483. What is the effect of multiplying the C4>nseqnent 
by any number? Of dividing the consequent? Why? 484. What is the effect of mol- 
tipljrfng or dividing both the antecedent and consequent by the same number? Wbyl 
485. When the two numbers comp-Ated atxe e^x^V n«\v«l\\% \.>ca iA.\ikCk'\ What is it calM ? 
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486* If the antecedent of a couplet is greater than the conse- 
quent, the ratio is greater than a unit, and is called a ratio of 
greater ineqtuility. Thus, the ratio of 12 : 4 is 3 ; for the value 
of V=3. (Art. 196.) 

48 7 • If the antecedent is less than the consequent, the ratio 
is less than a unit, and is called a ratio of less inequality. Thus, 
the ratio of 3 : 6 is f, or ^ ; for f =i. (Art. 195.) 

Obs. 1. The direct ratio of two fractions which have a common numeral i>r^ 
is the same as the reciprocal ratio of their denominators. Thus, the ratio oT 
f : -f is the same as -J- : -J-, or 8 : 4. 

2. The ratio of two fractions which have a common denominator, is the 
same as the ratio of their nwmeraiors. Thus, the ratio of <|- : -J- is the same 
as thai of 8 : 4, viz : 2. Hence, 

48 8 • The ratio of any two fractions may be expressed in 
whole numbers, by reducing them to a common denominator, and 
then using the numerators for the terms of the ratio. (Art. 484.) 
Thus, the ratio of -J to -J- is the same as -ft^ : i%^, or 6 : 2. 

33. What is the direct ratio of 4 to 12, expressed in the lowest 
terms? Am, \, 

34. What is the inverse ratio of 4 to 12 ? Ans, \-^^-=.Z. 

35. What is the direct ratio of 64 to 8 ? Of 9 to 63 ? 

36. What is the direct ratio of 84 to 21 ? Of 256 to 32 ? 

37. What is the inverse ratio of 4.to 16 ? Of 28 to 7 ? 
. 38. What is the inverse ratio of 42 to 6 ? Of 8 to 72 ? 

39. Which is the greater, the ratio of 63 to 9, or that of 72 to 8 ? 
40. ' Which is the greater, the ratio of 86 to 240, or that of 46 
to 72? 

41. Which is the greater, the ratio of 120 to 85, or that of 
240 to 170? 

42. Which is the greater, the ratio of 624 to 416, or that of 
936 to 560 ? 

43. Is the ratio of 5 X 6 to 24, a ratio of greater, or less in 
equality ? 

— — - - — — * 

ClvzsT. — 486. When the antecedent is gnreater than the conseqaent, wha^ is the ratio 
ealled 1 487. If the antecedent is less than the consequent, what is the ratio called 1 
4ft9. How may the ratio of two fractions be expressed In vho\« u\lm\M»t%^ 
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44. Is the ratio of exdtoYxS, a ratio of greater, or less in- 
equality ? 

45. Is the ratio of 2X4X16 to 4X32 a ratio of greater, or leas 
inequality ? 

46. What is the ratio compouncied of the ratios of 5 to d, and 
12 to 4? 

47. What is the ratio compounded of 8 : 10, and 20 : 16 ? 

48. What is the ratio compounded of 3 : 6, and 10:6? 

49. What is the ratio compounded of 18 : 20, and 30 : 40 ? 

50. What is the ratio compounded of 35 : 40, and 60 : 75, and 
21 to 19? 

51. What is the ratio compounded of 60 : 40, and 12 : 24, and 
25 : 30 ? 

489* In a series of ratios, if the consequent of each preced- 
ing couplet is the antecedent of the following one, the ratio of the 
first antecedent to the last consequent, is equal to that com- 
pounded of all the intervening ratios. 
Thus, in the series of ratios 3 : 4 

4:7 
7:16 
the ratio of 3 to 16, is equal to that which is compoundexf 

of the ratios of 3 : 4, of 4 : 7, and 7 : 16 ; for, -the compoimd 

. . 3X4X7 3 
ratio IS 4x75<i6=T6» or 3 : 16. 

490* If to or from the terms of any couplet, two other num 
hers having the same ratio he added or subtracted, the sums w re 
maivders will also have the same ratio. (Thomson's Legendre^ 
B. III., Prop. 1, 2.) Thus, the ratio of 12 : 3 is the same as that of 
20 : 5. And the ratio of the sum of the antecedents 12+20 to the 
sum of the consequents 3+5, is the same as the ratio of either 

couplet. That is, 

124-20 13 20 , 
12 +20: 3+5:: 12: 3=20: 5, or 3-j-y=y=y=4. 

So alsc the ratio of the difference of the antecedents, to the dif* 

ference of the consequents, is the same. That is, 

20-12 12 20 , 
20 — 12:5— 3:: 12: 3=^0 -.5, or ^irS=^=-^==4. 
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49 1 • If in seyeral couplets the ratios are equal, the sum of 
all thi antecedents has the same ratio to the sum of all the conse* 
quents, which any one of the antecedents has to its consequents 

(12:4=3 

Thus, the ratio of ] 15 : 5=3 

' ( 18:6=3 

Therefore the ratio of (12+15 + 18) : (4+6 + 6)=3. 

Obs. 1. A ratio of greater itiequalUy is diminished by adding the saiiie rvwn^ 
ber to both terms. Thus, the ratio of 8 : 2, is 4; and the ratio of 8+4; 2+ 
4 is 2. 

2. A ratio of less iryeqnaliiy is increased by adding the sama number to both 
the terms. Thus, the ratio of 2 : 8 is i, and the ratio of 2+16 : 8+16 is |. 

PROPORTION. 

492* Proportion is an equality of ratios. Thus, the two 
ratios 6 : 3 and 4 : 2 form a proportion ; for i=|-, the ratio of each 
beijig 2. 

Obs. The terms of the two couplets, that is, the numbers of which the pro^- 
portion is composed, are called proportionals, 

493* Proportion msLj be expressed in two ways. 

Mrst, by the sign of equality (=) placed between the two 
ratios. 

Second, by four points (: :) placed between the tiyo ratios. 

Thus, each of the expressions, 12:6=4:2, and 12 : 6 : : 4 : 2, 
is a proportion, one being equivalent to the other. The latter ex- 
pression is read, " the ratio of 12 to 6 equals the ratio of 4 to 2," 
or simply, " 12 is to 6 as 4 is to 2." 

Obs. The sign (: :) is said to be derived from the sign of equality, the fotur 
points being merely the extremities of the lines. 

494* The number of terms in a proportion must at least be 
four, for the equality is between the ratios of two couplets, and 
each couplet must have an ant9^«dent and a consequent. (Art. 4T6.) 

There may, however, be a proportion formed from three num" 
hers, for one of the numbers may be repeated so as to form two 

UuBST.— 492. What is Proportion ? 493. How many ways is proportion expiessed t 
What \a the first 1 The second ? 494. How many terms must there be in a yio^jOK^Qiat 
Why 1 . Can a pxopoxtioa be formed of three numben 1 Ho^* 1 
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terms. Thus, the numhers 8, 4, and 2, are proportional ; for the 
ratio of 8 : 4=4 : 2. It will be seen that 4 is the consequent in 
the first couplet, and the antecedent in the last. It is therefore 
a mean proportional between 8 and 2. 

Obs. 1. In this case, the number repeated is called the middle term or mean 
proportional between the other two numbers. 

The last term is called a third proportional to the other two numbers. Thus 
2 is a third proportional to S and 4. 

2. Care must be taken not to confound proportion with ratio, (Arts. 474, 492.) 
In a simple ratio there are but two terms, an antecedent and a consequent; 
whereas in a proportion there must at least he four terms, or two couplets. 

Again, one ralio may be greater or less than another ; the ratio of 9 to 3 is 
greater than the ratio of 8 to 4, and less than that of 18 to 2. One proportion^ 
on the other hand, cannot be greater or less than another ; for equality does 
not admit of degrees. 

495* The first and last terms of a proportion are called the 
extremes ; the other two, the m>eans. 

Obs. Homologous terms are either the two antecedents, or the two conse- 
quents. Analogous terms are the antecedent and consequent of the same 
couplet. 

496* Direct proportion is an equality between two direct 
ratios. Thus, 12 : 4 : : 9 : 3 is a direct proportion. 

Obs. In a direct proportion, the first term has the same ratio to the second, 
as the third has to the fourth. 

4:97* Inverse or reciprocal proportion is an equality between 
a direct and a reciprocal ratio. Thus, 8:4::-J:-J-; or8isto4, 
reciprocally, as 3 is to 6. 

Obs. In a reciprocal or inverse proportion, the first term has the same ratio 
to the second, as the fourth has to the third. 

498* If four numbers are proportional, the product of the ex- 
tremes is equal to the product of tlie mearhs. Thus, 8 : 4 : : 6 : 3 is 
a proportion; for f=f, (Art. 492,) and 8X3=4X6. 

QuKST.— 0&». What is the number repeated called ? What is the last term called ^ 
such a case ? What is the difference between proportion and ratio ? 495. Which terms 
are the extremes ? Which the means ? Obs. What are homologons terms ? Aoalogoos 
terms 7 496. What is direct proportion ? Obs. In direct proportion what ratio hius the 
first term to the second 1 497. What is inverse proportion ? Obs. What ratio has the 

0nt term to the second In this case '^ 496. If four numbers are proportional, what is th* 

frjdaet of the extremes equ9< U> 1 
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Again, 12 : 6 : : -^^ : -J- is a proportion. (Art. 496.) 

And 12Xi=6Xi. 

Obs. i. The truth of this proposition may also be illiistrated in the following 
manner: 

The numbers 2 : 3 : : 6 : 9 are obviously proportional. (Art. 492.) 

For, f =f . (Art. 195.) Now, 

Multiplying each ratio by 27, (the product of the denominators,) 

2x27 6x27 
The proportion becomes — =— = — 5 — . (Art. 21. Ax. 6.^ 

*5 9 

Dividing both the numerator and the denominator of the first couplet by 3, 
(Art. 191,) or canceling the denominator 3 and the same factor in 27, (Art. 221,) 
also canceling the 9, and the same factor in 27, we have 2x9=6x3. But 2 
and 9 are the extremes of the given proportion, and 3 and 6 are the means ; 
hence, the product of the extremes is equal to the product of the means. 

2. Conversely, if the product of the extremes is equal to the product of the 
means, the four numbers are proportional ; and if the products are not equal, 
the numbers are not proportional. 

499* I^oportion, in arithmetic, is usually divided into Simple 
and Compound, 

SIMPLE PROPORTION. 

500* Simple Proportion is an equality between two simple 
ratios. It may be either direct or inverse. (Arts. 479, 496, 497.) 

The most important application of simple proportion is the 
solution of that class of examples in which three terms are given to 
find a fourth, 

501* We have seen that, if four numbers are in proportion, 
the product of the extremes is equal to the product of the means. 
(Art. 498.) Hence, 

If the product of the means is divided by one of the extremes, 
the quotient will be the other extreme ; and if the product of the 
extremes is divided by one of the means, the quotient will be the 

dncsT.— Od«. If the product of the extremes is eqaal to the proiluct of the means, what 
Is true of the four numbers 1 If the products are not equal, what is true of them 1 499 
How is proportion usually divided 1 500. What is simple proportion 1 What is the most 
important application of iti 501. If the product of the means is divided by one of the 
extremes, what will the quotient be ? If the product uf the extremes in divided by one of 
the means, what will the quotient be 1 
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other mean. For, if the product of two fiictors is divided by one 
of them, the quotient will be the other factor. (Art. 166.) 

Take the proportion 8 : 4 : : 6 : 3. 

Now the product 8X3-7-4=6, one of the means ; 

So the product 8 X 3 -r 6 = 4, the other mean. 

Again, the product 4X6^-8=3, one of the extremes ; 

And the product 4X6-7-3=8, the other extreme. 

502* Ijt theref(yre, any three terms of a proportion are gixxn^ 
the fourth may he found' by dividing the product of two of them 
by the otiier term. 

Obs. Simple Proportion is often called the Rule of Three ^ from the ciicum- 
stance that three terms are given to find a fourth. In the older arithmetics, it 
is also called the Golden Ride. But the fact that these names convey no idea 
of the nature or object of the rule, seems to be a strong objection to their use, 
not to say a sufficient reason for discarding them. 

Ex. 1. If the product of the means is 84, and one of the ex- 
tremes is 7, what is the other extreme, or term of the proportion ? 

2. If the product of the means is 54, and one of the extremes 
is 18, what is the other extreme ? 

3. If the product of the means is 720, and one of the extremes 
is 45, what is the other extreme ? 

4. If the product of the means is 639, and one of the extremes 
is 213, what is the other extreme ? 

5. If the first three terms of a proportion are 8, 12, and 16, 
j^^hat is the fourth term ? 

Solution. — 12X 16=192, and 192-7-8=24, the fourth term, or 
number required ; that is, 8 : 1 2 : : 16 : 24. 

6. It is required to find the fourth term of the proportion, the 
first three terms of which are 36, 30, and 24. 

7. Required the fourth term of the proportion, the first three 
terms of which are 15, 27, and 31. 

8. Required the fourth term of the proportion whose first three 
tenns are 45, 60, and 90. 



QvEBT.—Oba. What is simple proportion often called ? Do these terms eonvey an 
of the nature or ot(ject of the rale 1 
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9. If 8 yds. of broadcloth cost $96, how much will 20 yds. cost 
at the same rate ? 

Solution,-- It is plain that 8 yds. has the same ratio to 20 yds. 
as the cost of 8 yds., viz : $96, has to the cost of 20 yds. That is, 
8 yds. : 20 yds. : : $96 : to the cost of 20 yds. 
Now $96X20=$1920; and $1,920 -t-8=$240. Ana. 

10. If 35 men will consume a certain quantity of flour in 20 

lays, how long will it take 50 i^en to consume it ? 

Note.— Since the answer is days, we put the given days for the third term. 
Then, at the flour will not last 50 men so long as it will 35 men, we put the 
■mailer number of men for the second term, and the larger for the first 

Operatixm, 

Men. Men. Days. 

50 : 35 : : 20 : to the number of days required. 

20 Multiply the second and third terms to- 

60 ) 700 gether, and divide the product by the first 

14 days. Ans,' term, as in the last example. 
Proof.— 50X14=35X20. (Art. 498.) 

503* From the preceding illustrations and principles, we de- 
duce the following general 

RULE FOR SIMPLE PROPORTION. 

I. Place that number for the third term, which is of the sarne 
kind as the answer or number required. 

11. Then, if by the nature of the question the answer must be 
greater than the third term, place the greater of the other two num^ 
hers for the second term ; but if it is to be less, place the less of the 
other two numbers for the second term, and the other for the first 

III. Finally, multiply the second and third term>s together, divide 
the product by the first, and the quotient vnll be the answer in the 
earns denomination as the third term. 

Proof. — Multiply the first term and the answer together, and 
if the product is equal to the product of the second and third terms, 
the work is right. (Art. 500.) 

Quest.— SOS. In arranging the terms In simple proportion, which number is put for the 
third term 1 How arrange the other two numliers ? Having stated the question how is the 
answer found 1 Of what d ^nomination is the answer ? How is simple f^^octiUraL ^vsh«1\ 
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Demonstration. -If four numbers are proportional, we have seen that the 
product of the means is equal to the product of the extremes ; (Art. 498;) there- 
fore the prxiict of the second and third terms must be equal to that of the first 
and fourth. But if the product of two factors is divided by one of them, the 
quotient will be the other; (Art. 156;) consequently, when the first tliree 
lerms of a proportion are given, the product of the second and third terms di- 
vided by the ^rst, must give the foicrth term or ansioer. 

The object of placing that number, which is of the same kind as the answer, 
for the third term, instead of the second^ as is sometimes done, is twofold : Is^ 
it avoids the necessity of the Rule of Three Inverse ; 2d, the third term, i^ 
many cases, has no ratio to the first ; consequently it is inconsistent with tbs 
principles of proportion to put it for the second term. Thus, in the ninth ex- 
ample, if we put $96 for the second term, it would read, 8 yds. : $96:: 80 
yds. : $240, the answer. But a yard can have no ratio to a dollar ; for one 
cannot be said to be greater nor less than the other. (Art. 476. Obs. 2.) 

Obs. 1. If the first and second terms are compound numbers, reduce them 
to the lowest denomination mentioned in either, before the multiplication or 
division is performed. 

When the third term contains different denominations, it must also be re- 
duced to the lowest denomination mentioned in it. 

2. The process of arranging the terms of a question for solution, or put- 
ting it into the form of a proportion, is called stating the question.x 

3. Questions in Simple Proportion, we have seen, may be solved by 
Analysis. After solving the following examples by proportion, it will be an ex- 
cellent exercise for the student to solve them by analysis. (Art. 462. Obs. 2.) 

11. If 16 barrels of flour cost $112, what will 129 barrels cost? 

12. If 40 acres of land cost $540, what will 97 acres cost? 

13. If 641 sheep cost $1923, what will 15 sheep cost? 

14. At the rate of 155 miles in 12 days, how far can a man 
travel in 60 days ? 

15. How much hay, at $17.50 per ton, can you buy for $350 ? 

16. If $45 buy 63 lbs. of tea, how much will $1540 buy? 

17. If 90 lbs. of pepper are worth 72 lbs. of ginger, how many 
lbs. of ginger are 64 lbs. of pepper worth ? 

18. A bankrupt compromised with his creditors, at 64 cts. on a 
dollar; how much will be receivoi on-a debt of $2563.50 ? 

19. An emigrant has a draft for £1460 sterling: how much is 
it w)rth, allowing $4.84 to a pound ? 

l^msT. — Obs. [f the first and second terms contain diflbrent denomtnatl us, how pro> 
ceed 1 When the tl ird term contains different denominations, what ts to be ^ne 1 What 
h meant by stating a question 1 
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SIMPLE PROPORTION BY CANCELATION. 

20. If 12 tons of coal cost $648, how much will 9 tons cost? 

Operation. Having stated the question as be- 

^22** '^T*' 5*? « K fore, we perceive the factor 9 is com- 

J'^ : : : 648 : Ans. \ .v. ^ . . . ■, 

^. mon to the first two terms, and 

Now |648-8=$81. Ans. f^'f ""^ "^^ ^' ''^'''^^''^. ^^''- 

151.) 

^ ,, 9X648 , /* s 

Or thus, — — - — =the answer. (Art. 50o.) 

_ ^ 0X648 0X648 ^ , , 

But — ^ — = =$81, the same as before. Hence, 

72 /lfi,o 

504* When the first term has factors common to either of 
tlie other two terms. 

Cancel the factors which are common, then proceed according to 
the rule above. (Arts. 151, 221.) 

Proof. — Place the answer in the denominator , or on the left of 
the perpendicular line, as the case may he, and if the factors of the 
divisor exactly cancel those of the dividend, the work is right. 

Obs. 1. The question should be statedy before attempting to cancel the com- 
mon factors. When the ternls are of different denominations, the reduction 
of them may sometimes be shortened by Cancelation. 

2. Instead of points, it may sometimes be more convenient to place a per- 
pendicular line between the first and second terms, as in division of fractions. 
(Art. 231.) In this case the third term should be placed under the second, 
with the sign of proportion ( : : ) before it to denote its origin, and its relation 
I") the fourth term or the answer. 

3. It will be perceived that cancelation is applicable in Simple Proportion to 
all those examples, whose ^rs^term has one or more fBLCion common to either 
of the other terms. 

21. If 24 yds. of cloth cost $63, what will 32 yds. cost ? 

Operation. 



M yds. 
$ 






yds., 40 When arranged in this way, the 

,21 question is read, 24 yds. is to 320 



Ans. |$21X40=$840. yds., as $63 is to the answer required. 
22. If 20 bu. of oats cost £l, how much will 2 quarts cost ? 



\ 
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2S. If 12 bbk. of floor cosi »88, what will 108 Ynirek oost^ 

24. If 30 cows cost $480, what wiQ 173 cows cost ? 

25. If a man can trarel 240 miks in 16 days, how hi can he 
trayel in 29 days? 

26. If 48 men can bnild a ship in 84 days, how I'mg wo«ild it 
take 1 6 men to build it ? 

27. If -}- of a ton of haj costs £|-y what will -I of a ton cost ? 

UW-tOD. X 

Solution. — i : i : : t : Ans. Now,f XiXi=^2 -4jw. Hence, 

505« If the tenns in a proportion 2ae fractional, the question 

is stated, and the answer obtained in the same manner as if they 

were whole numbers. 

Obs. When the first and second tenns are fractions, we may reduce them to 
aconumm denominator, and then employ the nameratois only; for the ratio 
of two fractions which have a common denominator, is the same as the ratio 
of their numerators. (Art. 487. Obs. 2l) 

28. If f of a cord of wood cost $1.35, what will f^ of a cord 
cost? 

29. If f of a yard of berege cost 6 shillings, what will f of a 
yard cost ? 

30. If f of a yard of sarcenet cost -f- of a dollar, what will Sf 
yds. cost? 

31. If I of a pound of chocolate cost -}- of a dollar, what will 
25-f pounds cost ? 

32. What will 165 melons cost, at f of a dollar for 5 melons? 

33. A man had 420 acres of land which he wished to divide 
among his three sons A, B, and C, in proportion to the numbers 
7, 5, and 3 ; how much land would each receive ? 

Solution. — Since the several parts are to be proportional to the 
numbers 7, 5, and 3, the sum of which is 15, it is evident that the 
sum of all the given numbers is to any one of them, as the whole 
qiuintity to be divided to the part corresponding to the numbei 
used as the second term. 

That is 15 : 7 : : 420A. to A's share, which is 196 acres; 
Also 15:5:: 420A. to B's " " « 140 acres ; 

And 15 : 3 : : 420A. to C*s " " " 84 acres. 

Pboof.— 196+140+84*=420A. the given number. (Ax.- 11.) 
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506* Hence, to divide a given number or quantity into parts 
which shall be proportional to any given numbers. 

Place the whole number or quantity to he divided for the third 
term, the sum of the given numbers for the first term, and each of 
the given numbers respectively for the second; then multiply ard 
divide as before. (Art. 503.) 

34. A farmer wishes tc mix 100 bushels of provender of oats 
and com in the ratio of 3 to 7 : how many bushels of each must 
he put in ? 

35. Bell metal is composed of 3 parts of copper, and 1 of tin : 
how much of each ingredient will be used in making a bell which 
weighs 2567 pounds ? 

36. Gunpowder is composed of 76 parts of nitre, 14 of char- 
coal, and 10 of sulphur : how much of each of these ingredients 
will it take to make a ton of powder ? 

37. If 40.12 lbs. of sugar are worth $5.13, how much can be 
bought for $125,375 ? 

38. The Vice-President's salary is $5000 a year : if his daily 
expenses are $10, how much can he lay up ? 

39. If f lb. of snuff cost £^, what will 150 lbs. cost? 

40. If f of f of f of a sloop cost $1500, what will the whole cost? 

41. If -J- of f of an acre of land on Broadway is worth $8200, 
how much is -J- of -| of an acre worth ? 

4^ A man bought f of a vessel and sold -f- of what he bought 
for $8240, which was just the cost of it : what was the whole 
vessel worth ? 

43. How many times will the fore wheel of a carriage which is 
7 ft. 6 in. in circumference turn round in going 100 miles ? 

44. How many times will the hind wheel of a carriage 9 ft. 
2 in. in circumference, turn round in going the same distance ? 

4f>. There are two numbers which are to each other as 12 to 
84, the smaller of which is 75 : what is the larger? 

46. What two numbers are those which are to each other as 
5 to 6, the greater of which is 240 ? 

47, If two numbers are as 8 to 12, and the less is 320» what 
is the greater ? 
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48. There are two flocks bf sheep which are to each other as 15 
to 20, and the greater contains 500 : how many does the less con- 
tain? 

49. An express traveling 60 miles a day had heen dispatched 
6 days, when a second was sent after him traveling 75 miles a 
day : how long will it take the latter to overtake \.ne former ? 

50. A fox has 150 rods the start of a hound, but the hound 
urns 6 rods while the fox runs 6 rods : how far must the hoimd 

un before he catches the fox ? 

51. A stack of hay will keep a cow 20 weeks, and a horse 16 
weeks : how long ^will it keep them both ? 

52. A traveler divided 80s. among 4 beggars in such a man- 
ner, that as often as the first received 10s., the second received 
f^., the third 8s., and the fourth Ys. : what did each receive ? 

53. Pure water is composed of oxygen and hydrogen in the ratic 
of 8 to 1 by weight : what is the weight of each in a cubic foot 
of ivater, or 1000 ounces avoirdupois? 

COMPOUND PKOPORTIOI^. 

507 Compound Proportion is an equality between a com- 
jpound ratio and a simple one. (Arts. 4*79, 480.) 

_ ' ' > : : 12 : 3, is a compound proportion. 

That is, 6X4 : 3X2 : : 12 : 3 ; for, 6X4X3=3X2X12. 

Obs. Compound proportion is chiefly applied to the solution of ezcjmilet 
which would require two or more statements in simple proportion. It is some- 
times called Double Ride of Three. 

Ex. 1. If 8 men can reap 32 acres in 6 days, how many acres 
can 12 men reap in 15 days? 

Suggestion. — When stated in the form of a compound prcpoT" 

Uotiy the question will stand thus : 

8m. : 12m. i ^^ . ^ . 

fid • T>d J • • 32 A. : to the answer. 

That is, the product of the antecedents 8X6, has the same 



QtTKBT.— 507. What is compound proportion 1 Oht. To what is it c'Mefl*r rpplledt 
What Im it sometimes called 1 



i 
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ratio tc the product of the consequents 12X15, as 32 has to the 
answer; o^ simply, 8 into 6 : 12 into 15 : : 32 : to the answer. 

Operation. ~ The product of the number* 

32X12X15=5760, standing in the 2d and 3d places 

And 8X 6=48. divided by the product of those 

Now 5760-7-48=120. standing in the first place, will 

Arts. 120 acres. give the answer. 

Note. — The learner will observe that it is not the ratio of 8 to 1*2 alone, 
nor that of 6 to 15, which is equal to the ratio of 32 to the answer, as it U 
sometimes stated ; but it is the ratio compounded of 8 to 12, and 6 to 15, which 
is equal to the ratio of 32 to the answer. Thus, 8X6 : 12X15 : : 32 : 120, the 
answer. A compound proportion when stated as above, is read, " the ratio of 
8X6 is to 12X15 as 32 is to the answer." 

2 If 6 men can earn £42 in 60 days working 8 hours per day, 
how much can 10 men earn in 84 days working 12 hours a day? 

^ ' State the question, then 

6m : 10m. \ multiply and divide, as 

60d. : 84d. V : : £42 : to Ans. , . ^^ 

V before. 
8hrs. : 12hrs. ; 

10X84X12X42=423360; and 6X60X8=2880. 
Now 423360^2880=147. Ans. £147. 

508. From the foregoing illustrations we derive the follow- 
ing general 

RULE FOR COMPOUND PROPORTION. 

I. Place tJiat number which is of the same kind as the answer 
required for the third term, 

II. Then take the other numbers in pairs, or two of a kind, and 
arrange them as in simple proportion. (Art. 503.) 

III. Finally, multiply together all the second and third terms, 
divide the result by the product of the first terms, and the quo- 
tient will be the fourth term or answer required. 

auKBT.—SOS, In stating a question In compoand proportion, which number do you put foi 
the third term 1 How arrange the other numbers 1 Having stated the question, how if 
tfie answer found 't 
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PibOOF. — Mfd^if tkg amgwar imio all cf the first terms or atUs- 
ceiaUs af the first compUts, amd if the product is equal to the (on- 
tinued prodmct of all the second and third termSy the work is right, 
(Art. 498.) 

Obs. I. Amoi^ the grren nmnbeis there is but one which is of the same 
kind as the answer. TfaiB is somethnes called the odd tenn, and is always to 
be placed for the tkiri tenn. 

2. If the amiecedent and consequcni of any couplet are componnd numbers, 
Ihe; must be rednoed to the lowest denomination mentioned in either, before 
the multiplication is peribnned. When the third term contains different de- 
nominations, it most also be reduced to the lowest mentioned in it. 

3. QoestifiHB in Gompoond Proportion may be aolred by Anaiysis ; also by 
Simple Prefortitm^ by making two oTjnmre separate statements. 

3. K 12 horses can plough 11 acres in 5 days, how many 
horses can plough 33 acres in 18 days ? 

4. If a man walking 12 hours a day, can travel 250 miles in 10 
days, how long will it take him to travel 400 miles, if he walks but 
10 hours a day ? 

5. If 40 gallons of water will last 20 persons 5 days, how 
many gallons will 9 persons drink in a year ? 

6. If 16 laborers can earn £15, 12s. in 18 days, how many 
laborers will it take to earn £35, 2s. in 24 days? 

COMPOUND PROPORTION BY CANCELATION. 

7. If a person can make 60 rods of wall in 45 days, working 12 
hours a day, how many rods can he make in 72 days, working 8 
hours a day ? 

Statement. 

45d. : 72d. ) ^^^ ^ 

12hrs. : 8hrs. p • ^0 : to the answer. That is, 

♦,2 4 
72X8X60 HfiXSX 



45X12 0X^t 



=64 rods. Ans, Hence, 



QnsflT. — How are questions in compound proportion proved ? Obs. Among the gi^raa 
Bombers, how many are of the same kind as the answer 1 Can questions in compound 
jwoportion lie solved in any other way 1 
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&09. When the fiyst terans have &ctoiB commoa to the see- 
end or third terms. 

Cancel thefiictors wMch are common, then divde the produ^st of 
those remaining in the second and third terms hf the product of 
those remaining in the first, and the quotient will he the answer. 

Proof. — Place the answer in the denomiTtator, or on the left of 
ike perpendicular line, and if the factors of the divisor and dividend 
gxa^tly cancel each other, the work is right, "* 

Obs. 1. Instead of placing points between the antecedents and consequents 
•f the left hand couplets of the proportion, it is sometimes more convenient to 
put a perpendicular line between them, as in division of fraotions. (Art ^Z.) 
This will bring ail the terms whose product is to be divided on the right of the 
line, and those whose product is to form the divisor, on the left. In this case 
the third term should be placed below the second terms, with the sign of pro- 
portion (: :) before it, to show its oTigin^ and its relation to the answer. 

3. It wUl be observed that Cancelatdon can be applied in Compound Pro- 
portion to all those examples whose ^rs^ terms have factors common to the 
second terms, or to the third term. 

8. If 24 men can saw 90 cords of wood in 6 dajs, when tiie 
days are 9 hours long, how many cords can 8 men saw in 36 
days, when they are 12 hours long? 

Operation. 



^d. 

0hr8. 



Ans. 



0m. 

12hrs. 
: : 00c., 10 



2X12X10=240 cords. 

9. If 6 men can make 120 pair of boots in 20 days, working 
8 hours a day, how long will it take 12 men to make 360 pair, 

working 10 hours a day ? 

10. If 12 men can build a wall 30 ft. long, 6 ft. high, and ' 

ft. thick, in 18 days, how long will it take 36 men to build on 
860 ft. long, 8 ft. high, and 6 ft. thick. 

11. If a horse can trarel 120 miles in 4 days when the day 
are 8 hours long, how far can he travel in 30 days when the days 
are 10 hours long ? 

. II ' 'I II I !■ II 11 I I I f 

Otrirr.^-SOQ. Wheji the first term* have ftctora eomincB to the second or third tHrms, 
how pnH9«Ml 1 

TH. ,15 _ 
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12. If t250 gain $30 in 2 yean» irhai win be the interest of 
$750 for 5 years ? 

13. What win be the interest of $500 for 4 years, if $600 will 
gain $42 in 1 year ? 

14. If $360 gain $14.40 in 8 months, what will $4800 gain in 
32 months ? 

15. If a family of 8 persons spend $200 in 9 months^ how 
much will 48 persons spend in 12 months ? 

16. If 15 men, working 12 hours a day, can hoe 60 acres in 20 
days, how long will it take 30 boys, working 10 hours a day, to 
hoe 96 acres, 6 men being equal to 10 boys? 

CONJOINED PROPORTION. 

510* When each antecedent of a compoimd ratio is eqiuil in 

yalue to its consequent, the proportion is called Conjoined Propor- 

Hon. 

Obs. Conjoined Proportion is often caDed the chain rule. It is chiefly used 
in comparing the ccnns, weights and measures of two coantries, through the 
medium of those of other countries, and in the higher .operations of ex- 
change. The odd term is sometimes called the demand. 

17. If 20 lbs. United States make 12 lbs. in Spain ; and 15 lbs. 
Spain 20 lbs. in Denmark; and 40 lbs. Denmark 60 lbs. in Russia: 
how many pounds in Russia are equal to 100 lbs. U. S. ? 

Operation, Arrange the given terms in 

20 lbs. U. S.==12 lbs. Spain pairs, making the first term the 

15 lbs. Spain=20 lbs. Den. antecedent, and its equal the 

40 lbs. Den. =60 lbs. Rus. consequent ; then since it is 

How many lbs. R.=100 lbs. U. S. required to find how many of 

the last kind are equal to a 
given number (100 lbs.) of the first, place the odd term or de- 
mand under the consequents. 

Then, 20X15X40: 12X20X60:: 100: Ans. 

12 Cancel the factors commoD 

tf to both ^des, and the prodnit 

00, ^ of those remaining on the righl 

: ; j:00, 10 divided by the product of those 



Tliat is U 
10,40 



AnA, 



12X 10=120 lbs. on the left, is the answw. 



Arts. 610, 511.] peopoetion. S35I 

5 1 1 • From these illustrations we derive the following 

RULE FOR CONJOINED PROPORTION. 

I. Taking the terms in pairs, place the first term on the left of 
the sign of equality or a perpendicular line for the antecedent, and 
its equal on the right for the consequent, and so on. Then, if the 
answer is to he of the same kind cw the first term, place the odd 
term under the antecedents ; hut if not, place it under the conse' 
quents, 

II. Cancel the factors common to hoth sides, and if the odd term 
fells under the consequents, divide the product of the factors re- 
maining on the right hy the product of those on the left, and the quo- 
tient will he the answer ; hut if the odd term falls under the ante- 
cedents, divide the product of the factors remairdng on the left hy 
the product of those on the right, and the quotient will he the 
answer. 

Proof. — Reverse the operation, taking the consequents for the 
antecedents, and the answer for the odd term, and if the result thus 
obtained is the same as the odd term in the qiven question, the work 
is right. 

Obs. In arranging the termSj it should be observed that the first antecedent 
and the last consequent will always be of the samae kind, 

18. If 100 lbs. United States, make 95 lbs. Italian ; and 19 Ib^j. 
Italian,. 25 lbs. in Persia; how many pounds in the U. S. aie 
equal to 50 lbs. in Persia ? Ans. 40 lbs. 

19. If 10 yds. at New York make 9 yds. at Athens ; and 90 
yds. at Athens, 112 yds. at Canton; how many yds. at Canton 
are equal to 50 yds. at New York ? 

20. If 50 yds. of cloth in Boston are worth 45 bbls. of flour in 
Philadelphia; and 90 bbls. of flour in Philadelphia 127 bales of 
cotton in New Orleans ; how many bales of cotton at New Or- 
leans are worth 100 yds. of cloth in Boston ? 

21. If $18 U. S. are worth 8 ducats at Frankfort; 12 ducatr 
at Frankfort 9 pistoles at Geneva ; and 50 pistoles at Geneva, t? 
rupees at Bombay : how many rupees at Bombay are equal ti 
$100 United States ? 



\ 
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TABLE. 










make 


1 third, 




marked 


III 




(( 


1 second. 




<t 


It 




« 


1 inch or 


prime. 


€i 


in. 


or' 


« 


1 foot^ 




%€ 


ft. 





SECTION XV 

DUODECIMALS. 

Art. 513* Duodecimals are a species of compound ntmiherd, 
tiie denominations of which increase and decrease imiformly in a 
fwejvefold ratio. The denominations are feet, inches or primes, 
seconds, thirds, fou/rlhs, fifths, <fec. 

Note. — The term duoded/mal is derived from the Latin numeral duodecm^ 
which signifies twelve. 

12 fourths ("") 

12 thirds 

12 seconds 

12 inches or primes 

Hence 1' =iV of 1 foot. 

1'' =^ of 1 in., or tV of tV of 1 ft.=TiT of 1 ft. 
1'"==t1j of 1", or tV of iV oi-^oil ft.=-nVff of 1 ft. 

Obs. The accents used to distinguish the different denominations below feet, 
are called Indices. 

5 1 3« Duodecimals may be added and subtracted in the same 
manner as the other compound numbers. (Arts. 800, 302.) 

MULTIPLICATION OF DUODECIMALS. 

514* Duodecimals are principally applied to the measurement 
cf surfaces and solids. (Arts. 285, 286.) 

Ex. 1. How many square feet are there in aboard 12 ft. 7 in. 
long, and 4 ft. 8 in. wide ? 

Quest.— 513. What are daodeciraals ? What are the denominations 1 JWte. What is 
the meaning of the term duodecimal ? Repeat the Table. Obs. What are the aceenta 
called, which axe used to distinguish the diflerent denominations ? 513. How an duodeci* 
auUs added and subtracted 1 514. To wliat are duodecimals chiefly appUiKl ? 



12 ft. 
4 ft. 


mtian, 

1' 
S' 


60 ft. 

3 ft. 


A' 

V 9" 



Arts. filS-^Sld.] duodecimals W& 

VS'e £rst multiply each denomination of the 
multiplicand by the feet in the multiplier, be- 
ginning at the right hand. Thus, 4 times V 
are 28', equal to 2 ft. and 4'. Set the 4 
under inches, and carry the 2 feet to the next 
Ro f* — Ti — Ml product. 4 times 12 ft. are 48 ft, and 2 to 

carry make 60 ft. Again, since 3'= -ft of a 
ft. and 7'=-iV of a ft., 3' into 7' is tVt of a ft.=21", or 1' and 9' 
Write the 9" one place to the right of inches, and carry the 1' to 
the next product. ' Then 3' or -ft of a ft. multiplied into 12 ft.= 
ff of a ft., or 36', and 1' to carry make 37' ; but 37'=i3 ft. and 1'. 
Now adding the partial products, the sum is 53 ft. 6' 9". 

Obs. It will be seen from this operation, that feet multipfied into fbet, pio- 
duce feet; feet into inches, produce inches; inches into inches, produce 
seconds, &c. That is, the product of any two factors has as many accents as 
the factors themselves have. Hence, 

515* To find the denomination of the product of any two 
factors in duodecimals. 

Add ike indices of the two factors together, cmd the sum will he 
the index of their product. 

Thus, feet into feet, produce feet; feet into inches, produce 
inches ; feet into seconds, produce seconds ; feet into thirds, pro- 
duce thirds; <fec. 

Inches into inches, produce seconds ; inches into seconds, pro- 
duce tMrds ; inches into fourths, produce fifths, &c. 

Seconds into seconds, ^prodnce fourths ; seconds into thirds, pro- 
duce fifths ; seconds into sixths, produce eighths, &c. 

Thirds into thirds, produce sixths ; thirds into fifths, produce 
eighths ; thirds into sevenths, produce tenths, <&o. 

Fourths into fourths, produce eighths ; fourths into eighths^ pio- 
duce twelfths, ^. 

Nate, — ^The foof, is concddered the wnit and has no index, 

QnisT.-'SlS. H«w find the denomination of the product In duodecimals 1 What do'flwt 
Into feet produce 1 Feet into inches 1 Feet into seconds t What do inches into inches 
produce 1 Inches into thirds 1 Inches into fourths 1 Seconds into seconds 1 Seconds 
Intothlrdsl Seconds into eighths 1 Thirds im > thirds 1 Thirds Into ilztlty 1 
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516* From these illustrations we derive the following 

RULE FOR MULTIPLICATION OF DUODECIMALS. 

1. Place the several terms of the multiplier under the correspond* 
ing terms of the multiplicand, 

II. Multiply each term of the rnultiplicand hy each term of the 
multiplier separately y he^nning vnth the lowest denomination in the 
multiplicand, and the highest in the multiplier, and write the first 
figure of each partial product one place to the right of that of the 
preceding product, under its corresponding denomination. (Art. 515.) 

III. Finally, add the several partial products together, carrying 
Ifor every 12 both in multiplying and adding, and the sum will 
he the arhswer required, 

• UBS. 1. It is sometimes asked whether the inches in duodecimals, are linear, 
square^ or cubic. The answer is, they are neither. An itich is I t/ujdfth of a 
fix>t. Hence, in measuring surfaces an inch is -iV of a sq^iare foot ; that is, a 
surface 1 foot wid^ and 1 inch long. In measuring solids, an inch denotes -^ 
of a cvMc foot. In measuring lumber, these inches are commonly called cat' 
penter's inches. 

2. Mechanics, also surveyors of wood and lumber, in taking dimensions of 
their woiii, lumber, &c., often call the inches a.fractiorkal part of a foot, and 
then find th6 contents in feet and & fraction of a foot Sometimes inches are 
regarded as decimals of a fi)ot. 

3. We have seen that one of the factors in multiplication, is always to be 
considei%d an abstract number. (Art 82. Obs. 2.) How then, can feet be 
multiplied by feet, inches by inches, &c. 

It should be observed, that when one geometrical quantity is multiplied by 
another, some particular extent is to be considered the unit. It is immaterial 
what this extent is, provided it remains the same in the different parts of the 
same calculation. Thus, if one of the factors is one fool and the other hal/tL 
foot, the former being 12 in., and the latter 6 in., the product is 72 in. Though 
it would be nonsense to say that a given length is repeated as often as another 
is long, yet there is no impropriety in saying that one is repeated as many times 
as there are fbet or indies in another. 

4. On the principles of duodecimals, it has been supposed that pounds 
shillings, pence, and fkrthings can be multiplied by pounds, shillings, pence, 
and farthings. But it may be asked, what denomination shillings multiplied 
by pence, or pence by farthings, will produced It is absurd to say that 
9s. and 6d. is repeated 2s. and 6d. times. 

Q.DC8T. — 516. What is the rale for maltipUcation of duodecimals t Ob». What kind of 
iaeheB ajv thoae spoken of in mea&ui^^ &ux(!«bCQu by duodecimals 1 In measudng solids t 
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m 

Ex. 2. How many square feet are there in a piece of marble 
9 ft. n in. 2'' long, and 3 ft. 4 in. 7" wide ? 

"Note. — It is not absolutely necessary to begin to multiply by the highest de- 
Domiiiation of the multiplier, or to place the lower denomination to the right of 
the multiplicand. The result will be the same if we begin with the lowest de- 
nomination of the multiplier, and p^ce the first %ure of each partial product 
under the figure by which we multiply. 

Common Method, Second Method, 

9 ft. V 2'- 



9 ft. 


V 


2" 




3 ft. 


4' 


7" 




28 ft. 


9' 


6" 




8 ft. 


2' 


4" 


Qtff 


. 


6' 


V» 


2'" 2'"' 


32 ft. 


6' 


6" 


10'" 2"". 



3 ft. 4' 1 



,1 





6' 


V 


2/// 2"" 


3 ft. 


2' 


4" 


g/// 


28 ft. 


9' 


6" 





Jm8. 32 ft. 6' 6" 10'" 2'"'. Ans. 82 ft. 6' 6'' 10"' 2"" 

3. How many square feet are there in aboard 15 ft. 7 in. long, 
and 1 ft. 10 in. wide ? 

4. How many cubic feet in a stick of timber 16 ft. 8 in. long, 
2 ft. 4 in. wide, and 1 ft. 8 in. thick? 

5. How many cubic feet in a block of granite 18 ft. 5 in. long, 
4 ft. 2. in. wide, and 3 ft. 6 in. thick ? 

6. How many square feet in a stock of 10 boards, 15 ft. 8 in. 
long, and 1 ft. 6 in. wide ? 

7. How many square feet in a stock of 15 boards, 20 ft 8 in* 
long, and 2 ft. 5 in. wide ? 

8. Multiply 16 ft. 3' 4" by 6 ft. 5' 8" 10'". 

9. Multiply 20 ft. 4' 8" 6'" by 1 ft. 6' 9*' 4" . 

10. Multiply 18 ft. 0' 5'' 10"' by 4 ft. 8' 7" 9'". 

11. Multiply 50 ft. 6' 0' 2'" 6"" by 3 ft. 10' 5". 

12. How many cords in a pile of wood 60 ft. 6 m. long, 8 ft. 
/8 in. wide, and 7 ft. 4 in. high ? 

13. If a ci$tern is 30 ft. 10 in. long, 12 ft. 3 in. wide, and 10 ft. 
2 in, deep, how many cubic feet will it contain ? 

14. What will It cost to plaster a room 20 ft. 6 in. long, 18 ft. 
wide, and 10 ft. high, at 12^ cts. per square yard ? 

15. How many bricks 8 in. long, 4 m. wide, and 2 in. thick, 
wiU make a wall 50 ft. long, 10 ft. high, and 2 ft. 6 in. tliick f 
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SECTION XVI. 

EQUATION OF PAYMENTS* 

Art 517 Equation of Patmbnts is the process of findii^^ 
the equalized or average time when two or more payments due at 
different times, may be made at once, without loss to either party. 

Obs. The equalized or average time for the payment of several debts, dne at 
different times, is often called the rnean time. 

518* From principles already explained, it is manifest, when 
the rate is fixed, the interest depends both upon the principal and 
the time, (Art. 404.) Thus, if a given principal produces a cer- 
tain interest in a given time. 

Double that principal will produce twice that interest ; 
Half that principal will produce half that interest ; &c. 
In double that time the same principal will produce ttoiee that 
interest ; 

In half thsii time, half th&t interest ; Ac. 

519* Hence, it is evident that any given principal wiB pro- 
duce tihe same interest in any given time, as 

One half that principal will produce in double that time ; 
One third that principal will " " thrice that tinae ; 
Twice that priiwipal will " " half that time ; 

Thrice that principal will " " a third of that time ; Ac 

For example, at any given per cent. 

The int. of $2 for 1 year, is the same as the int of $1 for 2 yrs. ; 
rhe int. of $3 for 1 year, " " " $1 for 8 yta. ; Ac 

The int. of |4 for 1 mo. « " " IX for 4 mos. ; 

The int. of $5 for 1 mo. " " " $1 for 5 mos, ; Ac 

dvKST.— 517. Wbat Is ^natioii of payments 1 Ohe. What is tbe average tiiM finr the 
payment of several debts sometimes called? 51& When th« ca'is is fixed, upon wha 
does Hie interest depend 1 
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5 SO* 2^he interestj therefore, of any given principal for 1 yeat , 
itr 1 niontk, dtc, is the same, cts the interest of 1 dollar for €ts many 
years, or months, as there are dollars in the given principal. 

Ex. 1. Suppose you owe a man $15, and are4o pay him |5 In 
10 months, and $10 in 4 months, at what time may both pay- 
ments be made without loss to either party ? 

Analysis, — Since the interest of $5 for 1 month is the same as 
the interest of $1 for 5 months, (Art 519,) the interest of ^5 for 
10 months must be equal to the interest of $1 for 10 times 5 
months. And 5 mo. X 10=50 mo. In like manner the interest 
of $10 for 4 months is equal to the interest of $1 for 4 times 10 
months; and 10 mo. X 4=^0 months. Now 50 months added to 
40 months make 90 months ; that is, you are entitled to the use 
of $1 for 90 months. But $1 is i^ of $15, ccmsequently you are 
entitled to the use of $15, iV of 90 months, and 90-7-15=6. 

Ans, 6 months 
Proof, 

The interest of $5 at 6 per cent, for 10 mo. is $5 X.05=$.25 
The mterest of $10 " " " 4 mo. is $10X.02= ^ 

Sum of both $.46 

The interest of $15 at 6 per cent, for 6 mo. is 15X.08=$.45. 
521* From these principles we derive the following general 

RULE FOR EQUATION OP PAYMENTS. 

First multiply each debt by the time before it becomes due ; then 
divide the sum of the products thus obtained by the sum of the debtSp 
and the^uotient will be the average time required, 

Obs. 1. If one of the debts u paid dovm^ its product will be fUfthing; but 
in finding the sum of the debts, this payment must be added with the others. 

2. When there are months arid days, the months must be reduced to days, 
or the days to the fractional part of a month. 

3. This role is based upon the supposition that discount and interest paid in 
advaTtce are equal. But this is not exactly true; consequently, the mle^ 
though in general use, is not strictly accurate. (Art. 432^ Obs. I.) 



Quest.— 581. What is the rule for equatloft of payments 1 
15* 
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2. If you owe a man $60, payable in 4 months, $120 payable 
in 6 months, and $180 payable in 3 months, at what time may 
you justly pay the whole at once ? ^ 

Operation. 
$ 60X4 = $240, the same as $1 for 240 months. (Art 520.) 
$120X6 = $720, " " **$lfor'720 
$\80 X3 = $540, " " " $1 for 540 « 

$360 debts. $1500, sum of products. 
Now 1500-r360=4i- months. Ans, 

3. A merchant bought one lot of goods for $1000 on 5 months; 
another for $1000 on 4 months ; another for $1500 on 8 months: 
what is the average time of all the payments ? 

4. If a man has one debt of $150, due in 3 months ; anothei 
of $200, due in 4-^ months ; another of $500, due in 7^ months : 
what is the average time of the whole ? 

5. A man bought a house for $3500, and agreed to pay $500 
down, and the balance in 6 equal annual instalments : at what 
time may he pay the whole ? 

6. If you owe one bill of $175, due in 30 days ; another of $81, 
due in 60 days ; another of $120, due in 65 days, and another of 
$200, due in 90 days : when may ypu pay the whole at once ? 

PARTNERSHIP. • 

5!2!2« Partnership is the associating of two or more individ- 
uals together for the transaction of business, (Art. 464.) The per- 
sons thus associated are called partners; and the association 
itself, a company or firm. 

The money employed is called the capital or stock ; and the 
profit or loss to be shared among the partners, the dividend. 

Casb l.-^When stock is employed an equal length of time. 

Ex. 1. A and B formed a partnership; A furnished $600 cap- 
ital, and B $900 ; they gained $300 : what was each partner's 
share of the gain ? 

QuKBT.— *iSSt. What Is partnership 1 What are the persons thus associated called 1 
What is the association itself called 1 What is the money employed called 1 What tto 
prafltorlowf 
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Analysis, — Since the whole stock is $600+1900 =$1500, A's 

part of it wa» -WyV=f» and B's part was tWV— f. Now since 

A put in -f of the stock, he must have f of the gain; aad $300 

Xf=$120. For the same reason B must have f of the gain; 
and $300 Xf =11 80. 

Or, we may reason thus : As the whole stock is to the whole 

gain or loss, so is each man's particular stock to his share of 

the gain or loss. 

That is, $1500 : $300 : : $600 : A's gain ; or $120. 
And $1500 : $300 : : $900 : B's gain ; or $180. 

PROor.--$120+$180=$300, the whole gain. (Art. 21. Ax; 11.) 

&!23« Hence, to find each partner's share of the gain or loss, 
when the stock of each is employed for the same time. 

Multiply each man* s stock by the whole ^ain or hss ; divide the 
product by the whole stock, and the quotient will be his share of the 
gain^ or lo8S. 

Or, mctke each man^s stock the numerator, and the whole stock 
the denominator of a commxm fraction, ; multiply the gain or loss 
hy thefrctction which expresses each m/m^s share of the stock, and 
the product will be his share of the gain or loss. 

Proof. — Add the several shares of the gain or loss together, and 
if the sum is equal }o the whole gain or loss, the work is right, 
(Art. 21. Ax. 11.) 

Obs. 1. The preceding case is often called Single Fellowship. But since a 
partner^ip is necessarily composed of two or rnore individuals, it is somewhat 
difficult to 6ee the propriety of calling it single. 

2. This rule is applicable to questions in Bankruptcy, and all other opera- 
tions in which there is to be a division of property in specified proportunu, 
(Alts. 465, 466.) 

2, A, B, and C formed a partnership ; A put in $1200 of the 
capital, B $1600, and C $2000 ; they gained $960 : what was 
each mall's share of the gain? ^ 



Qucslr.— 533. Bow 1$ each roan's share of the gain or loss fonnd, when the stock of 
each Is employed for the same time ? How is the operation proved 1 Oh»* ^bit is It 
sometimes called 1 To what is this rule applicable t 



i 



JI42 €FfiirElLAL [SSOT XVL 

3. A, 6, aad C etitetred into partnerehip ; A fiirnbhed $2950, 
B $3200, and O$1820; they lost i860: what was eacl man's 
share of the loss ? 

4. A bankrupt owes A $2400, B $4600, C$6800, and D $9000; 
his whole effects are worth $11200 : how mnch will each creditor 
receive? 

5. A, B, C, and D, engaged in an adventure ; A put in $170, 
B $160, C $140, and D $130 ; they made $3000 : what was each 
man's share ? 

Case II. — WTien the stocks are employed uneqtial lengths of time. 

6. A and B formed a partnership ; A put in $900 for 4 months, 
and B put in $400 for 12 months ; they gaiaed $763 : what was 
leach man's share of the gain? 

N<Ae. — ^It is obvious that the gain of each depends both upon the tapUal ho 
furnished, and the thne it was emj^oyed. (Ait 518.) 

Analysis, — Since A*s capital $900, was employed 4 months, 
his share of the gain is the same as if he had put in $3600 for 1 
month; (Art. 619;) for $900X4 ==$3 6 00. Also B's capital 
$400, being employed 12 months, his share of the gain is the 
same as if he had put in $4800 for 1 mcmth; for $400X12= 
$4800. The sum of $3600 and $4800 is $8400. Therefore, 
A*s share of the gain must be MM=f. 
B's « " " « .*!«=♦. 

Now $763 X f =$327, A's share. 
And $763Xt=$436, B's share. Hence, 

524* To find each partner's share of the gain or<^loss, when 
the stock of each is employed uneqtial lengths of Hme, 

Multiply each partner^ s stock hy the time it is employed ; make 
each rmxrCs product the num^atovy a/nd the sum of the products the 
denominator of a comrnxm frojction ; then multiply the whole gain 
or loss hy each man's fractional share of the stock, and the product 
mil he his share of the gain or loss, 

Obb, This case is often called Compaimd or Dottble Fellowship. 

■ ■ _ I ■ . i r _ J 

QiTKST.— 534. VEThen the stoek of each partner is employed uneqnel lengths if 
tow iB each man's sbaxe ftnimd 1 Obs. What is this case sometimes uFiSd 1 
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7. The firm of X, Y, and Z lost $4500; X had |3200 em- 
ployed for 6 months, t $2400 for 1 months, and Z $1800 for 9 
months : what was each partner's loss ? 

8. A, B, and C hired a pasture for $60 ; A put in 15 oxen 
for 20 days, B 17 oxen for 16^ days, and C 22 oxen for 10 days : 
what rent ought each man to pay ? 

0. Jn a certain adventuie A put in $12000 for 4 months, then 
adding $8000 he continued the whole 2 months longer; B put 
n $25000, and after 3 months took out $10000, and continued the 
rest for 3 months longer ; C put in $35000 for 2 months, then 
withdrawing f of his stock, continued the remainder 4 months 
lonfirer ; they gained $15000 : what was the share of each ? 

GENERAL AVERAGE. 

525* The term General Average, in commerce, signifies the 
apportionment of certain losses among the diflferent interests con- 
cerned, when a part of the cargo, furniture, &c., of a ship has 
been voluntarily sacrificed to preserve the rest. (Art. 466.) 

The property thus sacrificed is called the jettison, 

&26* Losses thus incurred are charged to the ship, the ceugo^ 
and the freight, pro rata; or according to the value of each. 

The contributory interests are to be freed from all charges upon 
them before the average is made. 

Obs. 1. In estimating the freight, in New York, one-half ^ but in most porti 
tme-ikird is cledocted from the gross amount, for seamen*s wages, jMlotage, and 
other small charges. 

2. In the valuation of masts, spars, cables, rigging, &c., of the ship, it is ea/h 
tomaiy to deduct a t/urd from the cost of replacing them ; thus calling the 
old, two-thirds the vdlue of the new,' in making the average. 

3. The cargo is valued at the price it would bring at its destined port, after 
the storage and other necessary charges are deducted. The property sacri- 
ficed must be taken into the account as well as that which is saved. 

527* General Average may be calculated both by Analysis 
and Partnership, (Arts. 464, 522.) 

Obs. 1. Losses arising from the ordinary wear and tear, or from a sacnficH) 
made for the safety of the ship only, or a particular part of the cargo, must 
be borne by tire individuals who own the property lost, and not hj general 
Mfoerage, 
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2L GfMienl sverage » not allowed, vmkm tbe fcriZ 
flacnfice indupeosablc for the safbtj of Uk ship and crew. 
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10. The ship Minerva from London to New York, had on board 
a cargo Talaed at $75000, of whieh A owned $30000 ; B $27000 ; 
and C $18000 ; the gross amount of fre^ht and passage money 
was $11040. The ship was worth $40000, and the owner paid 
$520 for msunince on her. Being overtaken by a serere tempest, 
the master threw $18000 worth of A's goods overboard, and cut 
awar her mainmast and anchors; finally, he brought her into 
port, where it cost $2796.75 to repair the injury : what was the 
loss of each owner of the ship and cargo ? 



Ship valued at . » • 
Less premium for insurance 
Cargo worth .... 
Freight and passage money 
Less one-half for wages of crew 

Amount of contributory interests 

Goods thrown overboard valued at 
Cost new masts, spars, &c. 
Less one third for wear of old 
Commissions on repairs 
Port duties and incidentals 
Amount of loss 



Operation. 

$40000.00 
520.00 



$11040.00 
6520.00 



$2796.75 
932.25 



$39480.00 
75000.00 

5520.00 
$120000.00 

$18000.00 

1864.50 

15.13 

120.37 

$20000.00 



Now $20000X30000-r$120000=$5000, loss of A. 
$20000 X27000-=-$12000q=$46#0 " B. 
$20000 X 18000-^$120D00=$300O « C. 
$20000 X39480~$120000=$6580 ** Ship. 
$20000X 5520-T-$1200Q0= $ 920 " Freight. 

Proof. — ^Whole loss (Ax. 11.) $20000, the same as above. 

Note. — We may also find what per cent the loss is ; then multiply each 
eontributory interest by the per cent. Thus, since $120000 lose $S 0000, $1 wiK 
lose titAttt of S20000 ; End 20000^$! 20000=. 16f ; that is, the loss b 16| 
per cent Now $30000X16|=:$5000, A's share of the loss. The loss of the 
others may be ^und in a similar manner. 
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EXCIMNGE OP OURRENCIBS. 

528* The term currency ^ signifies money y or the dnnilating 
medium ot trade. 

529* The intrinsic value of the coins of different nations, de-^ 

pends upon their weight and the purity of the metal of which they 

are made. (Art. 245. Obs.) 

Obs. For the present standard weight and purity of the coins of the United 
States, see Arts. 245, 246. For that of British coin,, see Art. 248. Obs. . 

530* The relative valu4 of foreign coins is determined by the 
laws of the country and commercial usage. 

Obs. The legal value of a pound sterling in this country has been different 
at different times. By act of Congress, 1799, it was fixed at ^.44^. In 18S2 
its value was raised by the same authority to $4.80; and in 1842, to $4.84. 

531* Tlie process of changing money from the denominations 
of one country to its equivalent value in the denominations of an- 
other country, is called Exchange c^ Currencies, 

Case I. — 'Reduction of Sterling to Federal Money, 

Ex. 1. Change £60 sterling to Federal money. 

Solution, — Since £l is worth $4.84, £60 are worth 60 times as 
much, and $4.84X60=$290.40. Ans, 
2. Change £8, 7s. 6d. to Federal money. 

Operation, We first reduce the 7s. 6d. to the decimal 

$4.84 of a pound ; (Art. 346 ;) then multiply $4.84, 

8.375 and £8.375 together, and point off the prod- 

$40,535 Ans, uct as in midtiplication of decimals. Hence, 

532* To reduce Sterling to Federal Money. 

Multiply the legal value of one pound, $4.84, by the given num' 
her of pounds, point off the product as in multiplication of deci" 
mals, and it will he the answer required. (Art. 324.) 

If the example contains shillings, pence, and farthinrs, they mnst 

he reduced to the decimal of a pound, 

■ ■ *~~ % ' ' 

Upest.— 528. What fa meant by currency ? 529. On what does the ir trf nsic value of 
the coins of different countries depend 1 530. How is the relative value of foreign coinf 
determined 1 Oha. What Is the value of a pound sterling? 531. Wh&t is meant by eX' 
chADge of cunreiieies 1 533. How is Sterling money reduced to Federal 1 
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Obs. 1. The reason of this rule is obvious firom the principle that £5 ara 
worth 5 times as much as £1, &C. • 

3. The rule usually given for reducing Sterling to Federal Money, is to re- 
dace the shillings, pence, and farthings to the decimal of a pound, and placing 
it on the right of the given pounds, divide the whole smn by -^^ This rule is 
based on the law of 1799, which fixed the value of a pound at $4.44-|-, and 
that of a dollar at 4s. 6d. But $4.44f- is 9 per cent, of itself, or 40 cents less 
than $4.84, which is the present legal value of a pound ; consequently, the 
result or answer obtained by it, must be 9 per cent too small. A dollar is now 
equal to 49.6d. very nearly, instead of 54d. as formerly. 

533* From the preceding rule it is plain that Guineas, Francs . 
Doubloons, and 2XL foreign coins, may be reduced to Federal money 
by multiplying the legal value of one by the given number. 

Change the following sums of Sterling to Federal money : 

3. £850, 10s. 8. £1000, 48. 6d. 13. £50173, 12s. 6|d. 

4. £176, 16s. 9. £1600, 8s. 7id. 14. £53262, 13s. Sid. 
6. £85, 13s. 6d. 10. £12531, lOs. 4id. 15. £76387, 15s. 7|d. 

6. £200, 7s. 6d. 11. £43116, 9s. lOd. 16. £68762, ISs. 9id. 

7. £421, 16s. 4d. 12. £68318, 10s, 3id. 17. £1000000. 

Case II. — Reduction of Federal to Sterling Money, 

18. Change $40,535 to sterling money. 

Solution, — Since $4.84 are worth £l, $40,535 are worth as 
many pounds as $4.84 are contained times in $40,535; and 
$40.535-r-$4.84=8.375 ; that is £8.375. Now reducing the de- 
cimal .375 to shillings and pence, (Art. 348,) we have £8, 7s. 6d. 
for the answer. Hence, 

534:* To reduce Federal to Sterling money. 

Divide tJie given sum hy $4.84, {tJie value of £l,) and point off 
thje quotient as in division of decimals. The figures on the left 
hand of the decimal point will he pounds ; those on the right, ded' 
mals of a pound, which must be reduced to shillings, pence, and 
farthings, (Art. 348.) 

Obs. Federal money may be reduced to Guineas, Francs, mr any foreign 
coin, by dividing the givAi sum by the value of one guiTieaj one franc, &«. 

QvmnT.—Oba. How may foreign ooios be reduced loFedend moiieir S31 How if Fed 
•nJ money reduced to ^eiUogl 
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Change the following STima of Federal to Sterling money : 

19. $396.88. 23. 12160.60. 27. #26265. 

20. 435.«0. 24. 976.68. 28. 41470. 

21. 876.25. 26. 4275.10. 29. 60263. 

22. 1265.33. 26. 6300.76. 30. 100000. 

536« Previous to the adoption of Federal monej in 17B6, 
accounts in the United States were kept in pounds, shillings^ 
pence, and farthings. 

Obs. At the time Fc infH money was adopted, the colomal currency m HUs 
of credit issued by the colonies, had more or less depreciated in value : that is, 
a colonial pound was worth less than a pound Sterling ; a colonial shilling, 
than a shilling Sterling, &«. This depreciation being greater in some col- 
onies than in others, gave rise to the differen^vakies of th^ State currencies. 

In N. E. cur., Va., Ky., Tenn., la., 111., Miss., Missou,, 68. or £-^=i 

In N. Y. cur., N. C, Ohio, and Mich., - - 8s. or £f =^ 

In Penn. cur.. New Jcr., Del., and Md., _7s. 6d. (7^8.) or £-|=$l. 

In Georgia cur., and South Carofina, 4s. 8d. (4is.) or £^=$1. 

In Canada cur., and Nova Scotia, - - - 5s. or £-J-=Sl- 

Ala., La., Ark., and Florida use Federal Money exclusively. 

CasJ: III. — Reduction of Federal Money to State currencies, 

31. Reduce $63.26 to New England currency. 

iS^o?ttfo'o».— ^ince |1 contains 6s. N. E. cur., $63.26 contains 
63.26 times as many; and 6s. X6a.26= 379.50s. Now 379-r20 
=£18, 19s., and .5s.Xl2=6d. (Art. 348.) Ans, £18. 19s. 6d. 

&36ift Hence, to reduce Federal money to State currencies. 

Multiply the given sum by the vmmber of shUUngs which, in the 
required currency, make $1, and the product will he the anstoer in 
shillings, and decimals of a shilling. The shillings should be re* 
duced to poimds, and the decimals to pence and farthings. (Art. 348.) 

32. Reduce $460 to New England currency. 
~ 33. Reduce $567.60 to New York currency. 

34. Reduce $840.10 to Pennsylvania currency. 
36. Reduce $1500 to Canada currency. * 



QuKST.— 535. Previous to the adoption of Federal money, in what Were aecoanti fceptl 
How is Federal luonev ledueed to the State cnrrenciet 1 
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Cask IV. — Reduction of State currencies to Federal MoTiey^ 

36. lleduce £23, 12s. 6d. N. E. currency, to Federal money. 

Solution. — £23, 12s. 6d.=472.5s. (Art. 348.) No v<r since 6s. 
N. ^. cur. make 1 1, 472.58. will make as many dollars as 6s. is con- 
tained times in 472.5s. ; and 472.58. -T-6s.=78.76. Ans, $78.75. 

537* Hence, to reduce State currencies to Federal money. 

Reduce the pounds to shillings, and the given pence andfarthvng$ 

to the decimal of a shilling ; then divide this sum by the number of 

ihillings which, in the given currency^ maJce $1, cmd ike qttotient 

will he the answer in dollars and cents. 

Obs. One state currency may be redu^d to another by first reducing the 
given currency to Federal money, then to the currency required. 

37. Reduce £160, 5s. N. E. currency, to Federal money. 

38. Reduce £245, 13s. 6d. N. Y. currency, to Federal money. 

39. Reduce £369, 15s, 7^. Penn. currency, to Federal money. 

40. Reduce £1800, Georgia currency, to Federal money. 

41. Reduce £5000, Canada currency, to {"ederal money. 

FOREIGN COINS AND MONEYS OF ACCOUNT. 

538* The denominations of mxmey, in which the laws of a 
country require accoimts to be kept, are called Moneys of account. 
They are generally represented by a coin of the same name ; 
sometimes, however, they are merely nominal, like mUls'm. Fede- 
ral money. (Art. 246.) 

539* Foreign Moneys of Account, with the par value of ike 
unit established by commercial usage, expressed in Federal Money* 

Austria. — 60 kreutzer8=l florin ; 1 florin, (silver) is equal to S0.485 

Belgium. — 100 cents= I guilder or florin ; I guilder, (silver) .40 

The coinage of Belgium in 1832, was made similar to that of France, 

Bencoolen. — 8 sateliers=:l soocoo; 4 soocoos=l dollar or rial, - 1.10 

BrazU.^1000 rees=l milree=S.828. The silver coin, 1200 reea 394 

Bremen. — 5 schwares=l grote; 73 grotes=l rix dollar, (silver) .787 

British India. — 12 pice=:l anna; 16 anna8=l Co. rupee, (silver) .445 

The current (silver) rupee of Bengal, Bombay and Madras, is worth .444 

CiussT.— 537. How are the several State .currencies reduced to Federal Money 1 
• M'Colloch** Commercial Dictionary; Kelly's Univenal Cambist. 
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Buenos Ayres.—S riak= 1 dollar currency, (fluctuating) - • $0.93 

C«7i/a».— 10 cash^l candarine; I0can.=l mace; I0mace=l tael 1.48 
The cash, which is made of copper and lead, is said to be the only 

money coined in China. 
Cape of Good Hope. — 6 stivers=:l schilling ; 8 8chillings=:l rix dollar .313 
Ceylon. — 4 pice=:l fanam; 12 fanams=l lit dollar - - .40 

Cuba. — 8 rials plate =1 dollar; 1 dollar - - - - 1.00 

Cc2<W8^a.*—*8 rials=:l dollar; 1 dollar, (variable) mean value - 1.00 
CAi7i.— 8 riaW=l dollar J 1 dollar,' (silver) - - - 1.00 

Denviark. — I2pfenings=sl skilling, 16skillingsc=l marc; 6marcs= 

1 rigsbank or rix dollar, (silver) ----- .52 

Egypt. — 3 a8per8=l para; 40 parasrrl piastre, (sih or) - - .048 

FVance and Great Britain. — See fables. (Arte. 247, 273.) 
Greece^- — 100 lepta=l drachme ; 1 drachmd, (silver) - - .166 

HoUand.-^l^ cents=l florin or guilder; 1 florin, (silver) - .40 

HarrUmrg. — 12 pfenings=l schilling or sol; 16 schillings^=:l marc 
Lubs; 3 marc6:=l rix dollar. The current marc, (silver)=$.23; 

marc banco - - - -- - -'.35 

The term Lubs, signifies money of Lubec. The marc currency 

is the common coin ; the marc banco is based upon certificates 

of deposit of bullion and jewelry in the bank of Hamburg. 
Invoices and accounts are sometimes made out in pounds^ schillings, 

and pence, Flemish, whose subdivisions are like sterling money ; 

the pound Flemish =7^ marcs banco. 
Japan. — 10 candarines=l mace; 10 mace=l tael - - .75 

Jiwa. — 100 cents=l florin; 1 florin, as in Netherlands - - ,40 

Also 5 doits =1 stiver; 2 stivers=l dubbel; 3 dub. =1 schilling; 

4 schillings =1 florin ------ .40 

Malta, — ^20 granit=l taro; 12 tari=l scudo; 2j 8cudi=:l pezza 1.00 

Maun'lius. — In public accounte 100 cents=l dollar - - .968 

In mercantile accounts 20 sols=:l livrc; 10 livre8=l dollar. 
Manilla. — ^34 maravedis=l rial; 8 rials=l dollar, (Spanish) - 1.00 

Milan. — 12 denari=l soldo; 20 soldi =1 lirat - - - .20 

Mexico. — 8 rials=l dollar; 1 dollar - - • - 1.00 

Mon^ Video. — 100 centesimos=l rial; 8 rials=:l dollar ' - - .833 

Naples. — 10 grani=l carlino ; 10 carUni=l ducat, (silver) * - .80 

Netherlands. — Accounts afe kept throughout the kingdom in florins %jit 

guilders^ and cents, as adopted in 1815. See Holland. 
New South Wales. — Accounts are kept in sterling money. 
Norway. ^^"^120 skillings=l rix dollar specie, (silver) - - 1.06 

Papal States. — 10 bajocchi=l paolo; 10 paoli=l scudo or crown 1. 00 

Peru. — 8 rials=l dollar, (silver) - - - - - 1.00 

■ "■■■■---■ , ■ .. ..0 

* Yeneasnela, New Grenada, and Ecuador. 

t Giani is the phiral of grano, tarl of taro, sendi of sendc lift of lira, pwie of 

I Norway has no national gold coin 
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K=l cfoMio; lOOOTCefc=l niiiee or tnmrn - ^.13 
/Vitfsia.— ]3pffeiiiiigsr=l gniaeli, (aiHcr) 30 giaaehenrsl thaler or doL .G9 
Russia.* — ^I00eopecks=l nmbie, (sQto) - - - - .W 

' Sardinia. — 100 centesim=l lira; 1 fira=l franc, French - .186 

awede%.'~l2 nukbtycks^l Aflfiiig; 48 adSSnfft=l nx doL, rpecae 1.06 
Slu^.— 20graiii=:l taio; 30tan=lollda^(goid) - - SL40 

Spain. — 2 iiiaraTe&=l qamto; 16 qiiiiitOB=l lial of dU plate - .10 

20 liab Tdloii=rl SpuuBh doDar - - - - LOO 

The rial of old plate is not a coin, hot it is the denooodnatioB in 
which inToioes and exchanges are generally eorapoted. 
SI. Domingo. — I00centimes=l doDar; I dollar ... .33} 

Tuscany. — 12 denari di pezza=l soldo di pezca; 2 soldi di pezxa=l 

pezzaofSiials; 1 pezsa, (sihrer) - - - - JO 

T^^rkey. — 3 asperse 1 para; 40 paras— 1 piastre, (fluctuating) - .05 

Vffwx. — 100 cente8iim=l lira; 1 Iira=l franc, French - - .186 

FoimeTly accounts were kept in ducats, lire, dec. 12 denari=l 
soldo; 20 soldi=l lira piccola; 6^ lire piccole=l ducat current; 
6 lire pic.=l dncat effectlTe. The Tahie of the lira piccola is .09r 

West Indies f British. — ^Aecoonts are kept in pounds, shillings, pence 
and fnrthings, of the same relative Tahie as in England. l%e 
value of the pound varies veiy much in the different islands, and 
is In all cases less than the pound sterling. 

540* The following coins and m&neyi of ojccowid have hem 
made current in the United States, hyaetqf Congress, at the rates 
annexed, j 



Pound sterling of 6t. Britain, 04.84 
Pound of Canada, Nova Scotia, 
Do. New Brunswick and New- 

fbundhind, . 4.00 

Franc of France and Belgium, .186 

LivreToumois of France, . .185 

Florin of Netherlands, . .40 

Do. Southern States Germany, .40 

Onilder of Netherfands, . .40 

Real Velbn of Spain, . .05 

Do. Plate of Spain, . . .10 

Milree of Portugal, . . 1.12 

Do. Azores, . . . .83} 

Marc Banco of Hambnig, . .35 
Thaler or Rix Dollar, Prussia, 

and North. States Germany, .69 



Rtz Dollar of Bremen, . 0O.78| 

Specie Dollar of Denmark, 1.05 

Do. Sweden and Norway, . 1.06 
Rouble, silver, of Russia, . .75 
Florin of Austria, . . .485 

Lira of Lombardo, Venetian 

kingdom. 
Lira of Tuscany, 
Do. of Sardinia, 
Ducat of Naples, 
Ounce of Sicily, 
Leghorn Livres, 
Tad of China, 
Rupee, Company, 
Do. of Brituih Imfia, 
Pagoda of India, 



.16 
.16 
,186 
,80 
2.40 
.16 

1.18 
j44& 

.445 

1.84 



* Pl«vk)iH to 184(^ Bceoaati were kept la paper ronUeii, St of wUsh mads aifllW 
iwiUs. \ L&wi of United BttMM, 
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541 • J^bftdpn gold and siher csi^, at ^ rates estahUshed h$ 
^he Custom Houses txnd commercial usage * 



Guinea, English, 
Ciown, " 

Shilling piece, '^ 
Bank token, " 
Flozin of Basle, 
Moidore, Brazil, 
Livre of Catalonia. 
Florence Livre, 
Louis d'or, French, 
Crown, 
40 Francs, 
5 Francs, «* 
Greneva Livre, 
10 Thaiers, German 
10 Pauls, Italy, 



(C 



Ci 



Jamaica Pound, nominal, 



(gold) 

(silver) 

(s.) 

(5.) 
(S.) 

W 
(S.) 

fe) 
(S.) 

(S.) 
(5.) 



$5.00 

1.12 

.23 

.25 

.41 

4.80 

.531 

.15 

4.56 

K06 

7.66 

.93 

.21 

7.80 

.97 

3.00 



Leghorn Dollar, (s.) 

Scuda of Malta, (^.) 

Doubloon, Mexico, (g.) 

Livre of Neufchatel, (s.) 

Half Joe, Portugal, (g.) 

Florin, Prussia, (s,) 

Imperial, Russia, (g.) 

Rix Dollar, Rhenish, (5.) 

Rix Dollar of Saxony, (s.) 



Pistole, Spanish, 
Rial " 

Cross Pistarcen, 
Other Pistareens, 
Swiss Livre, 
Crown of Tuscany, 
Turkish Piastre, 



(^0 

(s.) 
(s.) 
(s.) 
(s.) 

(*•) 

(s.) 



$0.90 
.40 
15.60 
.264 

8.53 
.221 

7.83 
.60i 
.69 

3.97 
.12i 
.16 
.18 
.27 

1.05 
.05 



Note. — The true method of estimating the value of foreign coins, is by their 
weight and purity, 

EXCHANGE. 

542* Exchange, in commerce, signifies the receiving or pay- 
ing of money in one place, for an equal sum in another, bg draft 
or bill of Exchange, 

Obs. 1. A BiU of Exchange is a written order, addressed to a person, di- 
recting him to pay at a specified time, a certain sum of money to another per- 
son, or to his order. 

2. The person who signs the hill is called the drawer or maker; the person 
in whose favor it is drawn, the buyer or remitter; the person on whom it is 
drawn, the drawee, and after he has accepted it, the accepter ; the person to 
whom the money is directed to he paid, the payee ; and the person who has 
legal possession of it, the hold^. 

3. On the reception of a bill of exchange, it should be immediately pre- 
sented to the drawee for his aaxptance, 

5 43* The acceptance of a bill or draft is a promise to^pay it 
at maturity or the specified time. The common method of accept- 

QuBST.— 542. What is meant by exchange ? Ohg. What is a bill of exchange ? Who 
Is the drawer of a bill ? The drawee ? The payee 1 The holder ? 543. What is meant 
^ the acceptance of a bill ? What is the common method of accepting a l^U 1 

• See Mftnual of Gold i^d Silver Coins by Eckfeldtlt Da Bois r Ogden on tbe TarltfT of 
1816 ; Taylor's Gold and Silver Coin Examiner 
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ing a bill, is for tbe drawee to write his name under the word 
accepted^ across the bill, either on Us face or back. The drawee 
is not responsible for its payment, until he has accepted it. 

Obs. 1. If the payee YnsAits to sell or transfer a bill of exchange, it is neces- 
Bary for him to endorse it, or write his name on the back of it. 

"2. li the endorser directs the bill to be paid to a particular person, it is 
called a special endorsement, and the person named, is called the endorsee. 
If the endorser simply writes his name upon the back of the bill, the endorse- 
nent is said to be blank. When the endorsement is blaf^^ or when a bill ii 
drawn payable to the bearer, it may be transferred from one tp another at 
pleasure, and the drawee is bound to pay it to the holder at maturity. If the 
drawee or axepter of a bill fail to pay it, the endorsers are responsible for it 

544* When acceptance or payment of a bill is refused, the 
holder should duly notify the endorsers and drawer of the fact 
by a legal protest, otherwise they will not be responsible for its 
payment. 

Obs. 1. A protest is a formal declaration in writing, made by a civO officer 
termed a notary pvhlic, at the request of the holder of a bill, for its non-accept- 
ance, or n^onrpaymerU. 

2. When a bill is returned protested for non-acceptance, the drawer must 
pay it immediately, though the specified time has not arrived, otherwise he is 
liable to prosecution. 

3. The time specified for the payment of a bill is a matter of agreement be- 
tween the parties at the time it is negotiated. Some are payable at sight, 
others in a certain nAimber of days or months after sight, or after date. When 
payable after sight or date, the day on which they are presented is not reck- 
oned. When the time is expressed in months, they are always understood to 
mean calendar months. Hence, if a bill payable in one month is dated the 
25th of January, it will be due on the 25th of Febraary. And if it is dated 

he 28th, 29th, 30th, or 3lst of January, it will be due on the last day of Feb- 
ruary. It is customary to allow three days grace on bills «f exchange. 

545* Bills of exchange are usually divided into inland and 

foreign hills. When the drawer and drawee both reside in the 

same country, they are termed inland Ulls <yr drafts ; when they 

reside»in different countries, foreign hills, 

Obs. In negotiating foreign bills, it is customary to draw three, of the san* 
date and amount, which are called the JFHrst, Second and T%ird of Exchange i 
and collectively, b. Set of Exchange. These are sent by different shipc oi 

QuKST.— M4. When the acceptance or payment of a bill is refused, what should be 
d )ne 1 Obs. What U a protest ? JM5. How are bills of exr^haaffe divided 3 Ofo What ii 
jBMBt bf a sot of eMhanga ? 
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coBveyances, and when the jvrsi that arrives, is accepted vst {mid, the (Amen 
become void. The object of this arrangement is to avoid delays, which might 
arise from accidents, miscarriage, &>c. 

FORM OF A F0RSI6K BILL OF EXCHANGE. 



Exchange £1000. Boston, Oct. 3d, 1847. 

At ninety days sight of this first of Exchange, (the second and third of 
the same date and tenor unpaid,) pay George Lewis, Esq., or order, One Thou- 
sand Pounds sterling, with or without farther advice. 

John W. Adims. 

To Messrs. Rothschild & Co. 

Brokers, Ijmdon, 

FORM OF AN INLAND BILL OR DRAFT. 



i2500. New York, Sept. 27th, 1847. 

Thirty days after sight, pay to the order of Messrs. Newman & Co., 

Twenty-five Hundred Dollars, value received, and charge the same to 

Macy & Woodbury. 
To Messrs. D. Baker & Co. 

Merchants^ New Orleans, 

546* The term par of exchange, denotes the standard by 
which the comparative worth of the money of diflferent countries 
is estimated. It is either intrinsic or commercial. 

The intrinsic par is the real value of the money of diflferent 
countries, determined by the weight and purity of their coin. 

The commercial par is a nominal value, fixed by law or commer- 
cial usage, by which the worth of the money of diflferent' countries 
|s estimated. 

Obs. 1. The intrinsic par remains the same, so long as the standard coins 
of each country are of the same metals^ and of the same weight and purity; 
hut in case the standard coins are of different metals^ the intrinsic par must 
vary, as the comparative values of the metals vary. 

2. The commercial par is conventional, and may at any time be changed 
by law or custom. 

54T« By the term course of exchange is meant the current 
price which is paid in one place for bills of a given amount drawn 
on another place. 

Obs. 1. The course of exchange is seldom stationary or at par. It rariei 



qvBST.— 546w What Is mMnt by pax of •zchanmi 1 Inlriiisio parf Gonawre'ial par Y 
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aoooidiag to theciicaiiistaiice^ of trade. Whea the balance of trade is against 
a couotty, that is when the exports are less than the imports, bills on the 
foreign country will be above par^ for the reason that there will be a greater 
demand for them to pay the balance due abroad. On the other hand, when 
the balance of trade is in fevor of a country, foreign bills will be below par, 
for the reason that fewer will be required. 

3. It should be remarked that the course of exchange can never exceed 
rery much the iaUrinsic par vakbe ; for it is plain that coin or buUidm instead of 
bills will be remitted, whenever the course of exchange is such that the ex 
pense of insuring and transporting it from the debtor to the creditor country, 
li less than the premitbm for bills, and the exchange will soon sink to par. 

548« Bates of exchange on Great Britain are commonly reck- 
oned at a certain per cent., on the old commercial par, instead of 
the new par, 

Obs. 1. According to the old par^ the value of a pound sterling is S4.44fi 
as fixed by act of Congress, in 1799. According to the tiew par it is S4.84. 
The intriTtsic value of a j6 8ter.,or sovereign, according to assays at the U. S. 
«iint, is $4,861. The new par is the value fixed by the government in 1842, 
And is used in calculating duties, when the invoice is in sterling money. 

2. The old par is nine per cent, less than the new par or legal value ; conse- 
|uently the r»tA of exchange must reach the nominal premium of 9 per cent 
before it is o^ par according to the new standard. 

Table of Exchange showing the value of £l /Sterling from 1 to 
to 12^ per cent, premium on the old par of $4A4\, 



Old Par $4,444 


d-^-per ct 


$4,689 


8 per ct. $4,800 


9f per ct. $4,878 


1 per ct. 4.489 


6 " 


4.711 


8i « 4.811 


10 * 


4.889 


2 " 4.533 


6i " 


4.733 


8i " 4.822 


lOi ' 


4.911 


3 " 4.678 


7 " 


4.756 


8f " 4.883 


11 ' 


4.93af 


4 " 4,622 


n " 


4.767 


9 New Par 4.844 


Hi - 


4.956 


4i " 4.644 


H " 


4.778 


9i per ct. 4.856 


12 ' 


4.978 


5 " 4,667 


7f • •* 


4.789 


H " 4.867 


12* ' 


5.000 



Note. — 1. When exchange is 10 per cent, advance or over, on the old par, 
it will cause a shipment of specie to England ; for the fireight, interest and in- 
surance will not amount to so much as the premium. When the pwujni^tm ii 
less than 9 per cent. English funds are, In reality, below their intrinsic par. 

3. The practice of quoting rates of exchange at the old par, is calculated to 
lead persons unacquainted with the subject into serious mercaniile mistakes, 
and to degrade our national currency by making it appear to foreign natioai 
to be so much betow pa^. 
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Ex. 1. A merchant negotiated a bill of exchange on London for 
£500, 10s., at 8 per cent, premium on the old par: how much 
did he pay for the bill ? 

Solution.— £500, 10s. = £500.5. (Art. 346.) 

Now $4.44iX500.5=|2224.44i at the old par value. 
Then $2224.44^ X .08 = 1 7 7V?5| the premium. 

The sum paid $24Q2A0'Ans, 

Or, the val. of £l by table, $4.80 X 500.5=12402.40. ^?w. 

2. A merchant negotiated a bill on Liverpool for £1000, at 

1 per cent, discount from the new par: what did he pay for it? 

3. What will a bill cost, on England, for £5265, 13s» 6d., at 
Sjt per cent, advance on the old par ? 

4. How much is a biU worth on France for 1500 francs,, at 

2 per cent, above par, which is $.186 per franc ? 

5. What will a bill cost on Paris for 56245 francs, exchange 
being 5 francs and 64 centimes to the dollar ? 

6. What cost a bill of exchange on Hamburg for 2000 marcs 
banco, at 1 per cent, above par, which is 35 cts. per marc ? 

7. What cost a bill of exchange on St. Petersburg for 2660 
roubles, at 2 per cent, discount, the par being 75 cts. per rouble ? 

8. What cost an inland bill of exchange at Boston, on New 
Orleans, for $15265.85, at 1 per cent, advance? 

9. What cost a draft at Albany, on Mobile, for $20260, at 
2 per cent, premium ? 

10. What cost a draft at St. Louis, on New York, for $35678, 
at 2-}- per cent, premium ? 

ARBITRATION OP EXCHANGE. 

549* Arbitration of Exchmge is the method of finding the 
exchange between two countries through the medium of that of 
•ther- countries. 

Obs. 1. When there is but one intervening country, the operation is tcrmc 
simple arbitration, when more than one, it is termed compovnd arbitration. 

2. Fnvblems in Arbitration of exchange are usually solved by conjoined prf*- 

portion. (Art. 51 1.) Care must be taken to reduce all the quantities which 

are of the same kind, to the same denomination. 
T.H. jg 
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Ex. 1 . If the exchange of New York on London is 8 per cent, 
advance on old par, or $4.80 for £l sterling, and that of Amster- 
dam on London is 12 florins for £l, what is the arbitrated ex- 
'»hange of New York on Amsterdam ; that is, how many florins 
are equal to $1 U. S. ? Am. $1=2^ florins. 

2. A merchant in Baltimore wishes to remit 1200 marcs banco 
to Hamburg, and the exchange of Baltimore on Hamburg is 36 
cents for 1 marc. He finds the exchange of Baltimore on Paris 
is 18 cfents for 1 franc ; that of Paris on London, is 25 francs for 
£l sterling; that of London on Lisbon, is 180 pence for 3 mil- 
rees ; that of Lisbon on Hamburg, is 5 milrees for 18 marcs banco. 
How much will he gain by the circuitous exchange ? 

Ans, Direct Ex. $420 ; circuitous Ex. $376 : Gain $46. 

3. A man in England owes a man ilk Portugal £420 ; the di- 
rect exchange from London to Lisbon is YOd. for 1 milree ; but 
the exchange between London and Amsterdam is 48 florins for 
£l sterling ; between Amsterdam and Paris it is 16 florins for 
3 francs ; and between Paris and Lisbon it is 6 francs for 2 mil 
rees. Is it better for the man in Portugal to have a direct remit- 
tance from London to Lisbon, or a circuitous one through Amster- 
dam and Paris ? 

ALLIGATION. 

5&0* Alligation is the method of finding the value of a com- 
pound or mixture of articles of difierent values, or of forming a 
compound which shall have a given value. (Art. 467.) 

Obs. I. The term alligation is derived from the Latin aUigo^ which signiJGefl 

to bind or tie together. It had its origin in the manner of connecting the num- 
bers together by a curve line in the solution of a certain class of examples. 
2. Alligation is usually divided into Medial and Alternate, (Art. 467. Obfl.) 
Note. — For a new method of Alligation Alternatej see Key, p. 72. 

MEDIAL ALLIGATION. 

5 5 1 • Medial Alligation is the process of finding the mean 
price of a mixture of two or more ingredients or articles of dif- 
ferent values. 

Note. — The term medial is derived from the Latin medius^ signifyir^g a. mean 
or average. 



1 
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552* To find the mean value of a mixture, when the quantity 
and the price of each of the ingredients are given. 

Divide the whole cost of the ingredients by the whole quantity 
mized, and the quotient will he the mean price of the mixture. 

Proof. — Multiply the whole mixture by the mean price, and if 
Jhe product is equal to the whole cost, the work is right. 

Ex. 1. A grocer mixed 10 lbs. of tea worth 6s. a pound, with 
18 lbs. worth 3s. a pound, and 20 lbs. worth 2s. a pound: what 
is the mixture worth per pound ? 

Solution. — 10 lbs. at 5s. = 50s. 

18 lbs. at 3s. = 54s. 
20 lbs. at 2s.=40s. 

Whole quantity 48 lbs. and 144s. whole cost of mixture. 
Now 144s. -7-48 =3. Ans, 3s. a pound. 

2. A drover bought 870 lambs at 7^ cts. apiece, and 290 sheep 
at $1.25 apiece : what is the mean price of the lot per head ? 

3. A grocer mixed 12 gals, of wine at 4s. lOd. per gal., with 
21 gals, at 5s. 3d., and 29-J- gals." at 5s. 8d. : what is a gallon of 
the mixture worth ? 

ALTERNATE ALLIGATION. 

5^3* Alternate Alligation is the process of finding what quan- 
tity of any number, of ingredients, whose prices are given, will 
form a mixture of a given mean price. 

Note— The term aUernate is derived from the Latin altemattLSj signifying 
by tivrns^ and in its present application, refers to the connection of the prices 
which are less than the mean price, with those which are greater. Alternate 
alligation embraces three varieties of examples 

CASE I. 

554* To find the quantity of each ingredient, when its price 
and that of the required mixture are given. 

1. Write the prices of the ingredients under each other, beginning 
with the least ; th£n connect, with a curve line, each price which is less 
than that of the mixture with mie or more of those that are greater, 
and each greater price with one or more af those tJiat are less. 
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II. Write the difference between the price of the mixture and thai 
of each of the ingredients opposite the price with which ihey are 
connected. If only one difference stands a{iainst any price, it will 
denote tlie quantity to he taken of that price ; hut if there are more 
than one, their sum will he the quantity. 

Obs. It is immaterial in what manner we select the pairs of ingredients, 
provided the price of one of the ingredients is less and the other greater than 
Ihs mean price of the. mixture required. 

Proof. — Find the value of all the ingredients at their given 
jprices ; if this is equal to the valtie of the whole mixture at the 
given price, the work is right, 

4. A man mixed four kinds of oil, worth 8s., 9s., lis., and 12s. 
per gal. ; the mixtm-e was worth 10s. per gal. : required, the 
quantity of each. 

3c? Ans, 
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r 8—^^^ 2+1=3 g. 
. 9—0^2 =2g. 
I 11—^ J2 =2g. 
Ll2 — -^^-^ 2+l = 3g. 



Obs. 1. It is manifest that other answers may be obtained by connecting 
the prices in a different manner. 

2. It is also manifest, if we multiply or divide the answers already obtained 
6y any number, the results will fulfil the conditions jpf the question ; conse- 
quently the number of answers is unlimited. 

5. A goldsmith has gold of 18, 20, 22, and 24 carats fine : how 
much may be taken of each to form a mixture 21 carats fine? 

CASE II. 

555* When the quantity of one of the mgredients and the 
mean price of the mixture are given. 

JFi9id the difference between the price of each ingredient and the 
mean price of the required mixture, as before ; then by proportion, 

As the difference of that ingredient whose qu<iniity is given, is to 
each particular difference, so is the quantity given to the qttunHtf 
required of each imjrcduni. 
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6. How many pounds of sugar at 10, and 15 cents a pound, 
must be mixed with 20 lbs. at 9 cents, so that the mixture may 
be worth 12 cents a pound? 

/Solution. — Connecting the prices as directed, the differences 
between them and the mean, are 3 cts., 3 cts. and 5 cts. 

Then 3 cts. : 3 cts. : : 20 lbs. : to the lbs. at 9 cts. 
Jflso 3 cts. : 6 cts. : : 20 lbs. : " " 10 cts. 

Ans, 20 lbs. at 9 cts., and 83-}- lbs. at 10 cts. 

7. How much gold of 16, 18, and 22 carats fine must be mixed 
with 10 oz. 24 carats fine, that the mixture maybe 20 carats fine ? 

8. How much wool at 20, 30, and 24 cts. a pound must be mixed 
with 95 lbs. at 50 cts. to form a mixture worth 40 cts. a pound ? 

CASE III. 

556« When the quantity to be mixed and the mean price of 
the required mixture are given. 

J^ind the difference between the price of each ingredient and the 
mean price of the required mixture, as before ; then^ by proportion, 

As the sum of the differences is to each particular difference, so 
is the whole quantity to be mixed, to the quantity required of ea>ch 
ingredient, 

9. A grocer has raisins worth 8, 10, and 16 cents a pound : 
how many of each kind may be taken to form a mixture of 112 
lbs. worth 12 cents a pound? 

Solution. — ^The sum of the differences between the prices of 
the ingredients, and the mean price, 6 cts. +4 cts. +4 cts.=14 cts. 

Then 14 cts. : 6 cts. : : 112 lbs. : to the lbs. at 16 cts. 
And 14 cts. : 4 cts. : : 112 lbs. : to the lbs. at 8 and 10 cts. 
Ans, 48 lbs. at 16 cts.,^ 32 lbs. at 10 cts., and 32 lbs. at 8 cts. 

10. How much wine at 16, 11, 18, and 22 shillings per gallon, 
may be mixed to form a mixture of 320 gals, worth 20 shillings 
per gallon ? 

11. How much water must be mixed with wine worth 9s. per 
gal. to fill a pipe, so that the mixture may be worth Vs. per gaL ? 
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INVOLUTION. 



Anr. 6 57* When any number or quantity is multiplied into 
iUelfi ihe product is called a power. Thus, 6X6=25; 3X3X3= 
27; 2X^X2X2=16; the products 26, 27, and 16 are powers. 

The original number, that is, the number which being multi- 
plied into itself, produces a power, is called the root of all the 
powers of that number, because they are derived from it. 

558* Powers are divided into different orders ; as the firsts 
second f third, fourth, fifth power, <fec. They take their name from 
the number of times the given number is used as a factor, in pro- 
ducing the given power. 

Ob8. 1. The^r5^ power of a number is said to be the number itself. Strictly 
speaking, it is not a p&wer^ but a root. (Art. 957.) 



2. The second power of a number is also called 
the square; (Art. 257. Obs. 1 ;) for, if the side of a 
square is 3 yards, then the product of 3x3=9 yards, 
will be the area of the given sqyare. (Art. 285.) '§ 
But 3X3=9 is also the second power of 3 ; hence, it >« 
is called the square, ^ 

3. The diago^ud of a square is a line connecking 
two of its opposite comers. 



3. The third power of a number is also called 
the cuhe; (Art. 258. Obs. 1 ;) for, if the side of a 
cube A 3 feet, then the product of 3x3x3=27 
feet, will be the solidity of the given cube. (Art. 
286.) But 3X3X3=27 is also the third power 
of 3; hence it is called the cube. Leg. VII. 11. Sch. 

4. The fourth power of a number is called the 
biquadrat^. • 



3 yards. 











' 











3X3=9 yards. 
3 feet 
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3X3X3=27 feet. 



QuKST.— 557. What is a power ? 558. How are powers divided 1 From what do they 
lake their name 1 Obt. What is said to be the first power ? What is the second powiC 
miedl llie third 1 ThefoiutlLl 
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559* Powers are denoted by a small figure placed above the 
given number at the right hand. 

This figure is called the index or exponent. It shows how many 
times the given number is employed as a factor to produce the 
required power. Thus, 

The index of the first power is 1 ; but tliis is commonly omitted ; 
for, (2)'=2. 

The index of the second power is 2 ; 

The index of the third power is 3 ; 

The index of the fifth power is 5 ; &c. That is, 
2*= 2, the first power of 2 ; 
2'=2X2, the square, or second power of 2 ; 
2"=2 X 2 X 2, the cube, or third power of 2 ; 
2<=2X 2X2X2, the biquadrate, or fourth power of 2; 
2*=2X2X2X2X2, the fifth power of 2; 
2*=:2X2X2X2X2X2, the sixth power of 2 ; <fec. 

Ex. 1. Express the square of 17, and the cube of 19. 

Ans, 11\ 19 . 

Express the given powers of the following numbers : 

2. The square of 64. 7. The 2d power of 299. 

3. The cube of 43. 8. The 4th power of 785. 
I, The square of 87. 9. The 5th power of 228. 
fi. The biquadrate of 91. 10. The 8th power of 693. 
6. The 3d power of 416. 11. The 32d power of 999. 

660* The process of finding a power of a given number hy 
multiplying it into itself, is called Involution. 

66 1* Hence, to involve a number to any required power. 

Multiply the given number into itself till it is taken as a factor, 

as many times as there are units in the index of the power to which 

the number is to be raised. (Art. 558.) 

Obs. 1. The v/u/mher of muUiplicdHons in raising a number to any given 
power, is <me less than the index of the required power. Thus, 32=3x3 j the 
3 is taken twice as a factor, but there is but one multiplication. 

UuKST.-^559. How are powers denoted ? What is this figure called ? Wliat does It 
iiliuwl VHiat is the index of the first power? Of the second 1 The third 1 Fifth 1 
500. What is Inrolution ? 561. How is a number involved to any required powt 1 1 



362 INVOLUTION. [Sect. XVII 

2. A fraction is raised to a power by multiplying it into itself. Thus, the 
square of -f is -fXf=t. 

Mixed numOers should be reduced to improper fractions, or the common 
fraction to a decimal. They may however be involved without reducing them. 
(Art. 230. Obs.) 

3. The process of rai»ng a number to a high power, may often be ctnUraeted 
by multiplying together powers already found. The indac of the power thua 
found, is equal to the sum of the indices of the powers multiplied together. 
Thus, 2X2=4; and 4x4=2x2x2x2, or 24. So 38X33=3x3x3x3x3* 
01 3«; and 54X53=67. 

12. What is the square of 23 ? 

Common Operation, Analytic Operation, 

23 23=2 te;is or 20+3 units. 

23 23=2 tens or 20+3 units. 
69 60+9 

46 400+ 60 



529 AiS. And 400+120+9=629. Aria. 

It will be seen from this operation that the square of 20+3 
contains the square of the first part, viz : 20X20=400, added to 
twice the product of the two parts, viz: 20X3+20X3=120, 
added to the square of the last part, viz : 3X3=9. Hence, 

562* The square of the sum of two numbers is equal to the 
square of the first party added to twice the product of ike two 
parts, and the square of the la^t part, 

Obs. 1. The product of any two factors cannot have more figures than both 
factors, nor but one less than both. For example, take 9, the greatest num- 
ber which can be expressed by one figure. (Art 34.) And (9)*, or 9X9=81, 
has two figures, the same number which both factors have. 99 is the greatest 
number which can be expressed by two figures ; (Art. 34 ;) and (99)^, or 99X 
99=9801, has four figures, the same as both factors have. 

Again, 1 is the smallest number expressed by one figure, and ()-)>, or IXI 
=1, has but one figure less than both factors. 10 is the smallest number 
which can be expressed by two figure^'; and (10)*, or 10X10=100, has one 
figure less than both factors. Hence, 

QWnsT.—Ohg. How many inultiplications are there in raising a number to a given 
power ? How is a fhtctioa involved 1 A mixed number ? 562. What is the square of 
the sum of two numbers equal to ? Obt. How many figures are there in the product lit 
any two &cton 1 How many figures will the square of % Aumber contain ? The ciibt I 
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2. A sq^tare cannol have more figures than double the rmmber of the root or 
first poioeTf nor but one less, 

3. A cube cannot have more figures than triple the number of the root or Jlrti 
pnoeTf nor but two less. 

4. All powers of 1 are the same, viz: 1; for, IXIXIXI, &c.^l. 

13. What is the sqiift-e or second power of 123 ? 

14. The cube of 135 ? 23. The cube of .012 ? 

15. The square of 2880 ? 24. The square of .00125 ? 

16. The 4th power of 10 ? 25. The square of f ? 

17. The 5th power^of 5 ? 26. The cube of f ? 

18. The 7th power of 6 ? 27. The square of ff ? 

19. The 6th power of 7 ? 28. The cube of t^ ? 

20. Tbe 8th power of 4 ? ' 29. The square of 4i ? ^ 

21. The 9th power of 9? 30. The square of 7i? 

22. The souare of 2.5 ? 31. The square of 38f i ? 

EVOLUTION. 

663* If we resolve 25 mto two egttal factors, viz: 5 and 5, 
each of these equal factors is called a root of 25. So if we re- 
solve 27 into three equal factors, viz : 3, 3, and 3, each factor is 
called a root of 27 ; if we resolve 16 into four equal factors, viz: 
2, 2, 2, and 2, each factor is called a root of 16. And, universally, 
when a number is resolved into any number of equxil fojctors, each 
of those factors is said to be a root of that number. Hence, 

564* A root of a number is a factor, which, being multiplied 
into itself a certain number of times, will produce that number. 

Obs, RootSy as well as powers, are divided into different orders. Thus, 
when a number is resolved >nto two equal factors, each of these factors is 
called the second or square root ; when resolved into three eqv4il factors, each 
of these factors is called the third or cvhe root, &c. Hence, 

The name of the root expresses the number of equal factors into which the given 
number is to be resolved. 



Roots. 


1 


l|2 


3| 


41 


5" 


6| 
36 1 


71 
49 1 


8| 
64 1 


9|. 
81 1 


10 1 
100 1 


11 . 

121 r 


12 


Squares. 


1 


1| 4| 


9| 


16 1 


25| 


144 


Cubes. 


1 


1| 8| 


27 1 


64 ' 


125 


216 1 


343 1 


513 


729 


1000 i 


1331 1 


1728 



Q,VKST.— Obs. What are all powers of ] 1 564. What is a root of a namber 1 Oba. What 
does the name of the root express ? 

16* 
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565* The process of resolving nufnbers into equal factors ts 
called Evolution, or the Extraction of Hoots. 

Obs. 1. Evolution is the opposite of involatioQ. (Art. 560.) One b finding 
a power of a number by multiplying it into itself; the other is finding a root by 
resolving a number into eqiial factors. Powers a^l roots are therefore correlo' 
tive terms. If one number is a povser of another, the latter is a root of the for- 
mer. Thus, 27 is the cube of 3 ; and 3 is the cube root of 27. 

2. The learner will be careful to observe, that 

In subtraction J a number is resolved into two parts ; 

In division^ a number is resolved into twofaUors; 

In evolution f a number is resolved into equal factors. 

566* Roots are expressed in two ways ; one by the radical 
sign (^) placed before a number ; the other by s. fractional index 

placed above the number on the right hand. Thus, \/4, or 4* 

denotes the square or 2d root of 4 ; V2'7, or 27* denotes the cube 

or 3d root of 27 ; V16, or \Qr denotes the 4th root of 16. 

Obs. 1. The figure placed over the radical sign, denotes the root^ or the num- 
ber oi equal factors into which the given number is to be resolved. The figure 
for the square root is usually omitted, and simply the radical sign y/ is placed 
before the given number. Thus the square root of 25 is written ^^25. 

2. When a root is expressed by a, fractional index, the denomiiiator ^ like the 
figure over the radical sign, denotes the root of the given number. Thus, 

(25)^ denotes the square root of 25 ; (27)' denotes the cube root of 27. 

3. k fractional index whose numerator is greater than 1, is sometimes used. 
In such cases the denominator denotes the root, and the numerator the power 

of the given number. Thus, 8' denotes the sqtuire of the cithe root of 8, or 
the cube root of the square of 8, each of which is 4. 

4. The radical sign ^, is derived from the letter r, the initial of the Latin 
radiXf a root. 

1. Express the cube root of 74. Ans. v74, or 74*. 

2. The square root of 119, 5. The square root of -f-. 

3. The 4th root of 231. 6. The cube root of f . 

4. The 9th root of 685. 7. The 4th root of if. 

8. Express the 3d power of*thf 4th root of 6. Ans. 6*. 

9. Express the 2d power of the 3d root of 81. 

Quest.— 565, What Is evolution? Obs. Of what Is It^the opposite? Into what are 
ntunben resolved in subtraction ? In division ? In evolution ? 566. How many ways ^ 
BTB roots expressed 1 What are they ? Ob». What does the figure over the radical s^ 
denote 1 What the denon^natoi of the fnj&^outt\.VadAx\ 
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567* A number which can be resolved into equal factors, or 
whose root can be exactly extracted, is called a perfect jpower, and 
its root is called a rational number. Thus, 1^, 25, 21, <fec., are 
perfect powers, and their roots 4, 5, 3, are rational numbers. 

568* A number, which cannot be resolved into equal factors, 
or whose root cannot be exactly extracted, is called an imperfect 
power ; and its root is called a Surd, or irrational number. Thus, 
15, 17, 45, &c., are imperfect 'powers, and their roots 3.8+ *, 4.1 + ; 
6.7+, <fec., are surds, for their roots cannot Ije exactly extracted. 

Obs. a number may be a perfect power of one degree and an imperfect 
power of another degree. Thus, 16 is a perfect power of the second degree, 
but an imperfect power of the third degree ; that is, it is a perfect square but 
not a perfect cube. Indeed numbers are seldom perfect powers of more than 
one degree. 16 is a perfect power of the 2d and 4th degrees; 64 is a perfect 
power of the 2d, 3d and 6th degrees. 

569* Every root, as well as power of 1, is 1. (Art. 662. Obs. 4.) 

Thus, (1)S (1)S (1)% and y/\, ^1, ^\, &c., are all equal. 

PROPERTIES OF SQUARES AND CUBES. 

5 T 0» The properties of numbers in general, have already been 
given. The following pertain to square and cubic numbers. 

1. The product of any two or more square numbers, is a square; and the 
product of any two or Ttwre cubic numbers, is a cube. Thus 2 X3 =36, the 

3 3 

square of 6; and 2 X3 =216, is the cube of 6. 

2. If a square number Is divided by a square, the quoturU will be a square. 
Thus, 144-*-9=l6, which is the square of 4. 

3. If a square number is either multiplied or divided by a number that is not 
a square, neither the product nor quotient will be a square. 

4. If you double the number of times a number is taken as a factor, it will 
not produce douUe the product^ but the square of it. Thus, 3x3=9, and 3x3 • 
>;3X3=81, and not 18. 

5. The product oitwo different prime numbers cannot be a square. 

6. The product of no two different numbers, which are prime to each other^ 
will make a square, unless each of those numbers is a square. 

7. The square and cube of an even number are even ; and the square and 
cube of an odd number are odd. (Art. 161. Prop. 6, 10.) Hence, 

QuKST.— 567. What is a perfect power 1 What is a rational number 1 568. An imper 
feet power ? A surd ? Obs. Are numbers ever perfect powers of one degree 'ind imperlbo 
powers of another degree ? 569. What are all roots and powort of II 
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8. The square or cube root of an' even numbbr, is even ; and the square of 
cube root of an odd number, is odd. 

9. Every square number necessarily e7»^ with one of these figures, 1, 4, 5, 
6 9 ; or with an even number of ciphers preceded by one of these figures. 

10. No number is a square that ends in 2, 3, 7, or 8. 

11. A cubic number may end in any of the natural numbers, 1, 2, 3, 4, 5, 6 
7, 8, 9, or 0. 

12. All the powers of any number, ending in 5. will also end in 5 ; and if 
a number ends in 6, all its powers will end in 6. 

13. Every square number is divisible ^ 3, and also by 4, or becranes so 
when diminished by unity. Thus, 4, 9, 16, 25, &c., are all divisible by 3, and 
by 4, or become so when diminished by 1. 

14. Every square number is divisible also by 5, or becomes so when increased 
or diminished by unity. Thus, 36 — 1, and 49-|-l, are divisible by 6. 

15. Any even square number is divisible by 4. 

16. An odd square number, divided by 4, leaves a remainder of 1. 

17. Every odd square number, decreased by unity, is divisible by 8. 

18. Every number is either ti square, or is divisible into two^ or three^ or four 
squares. Thus 30 is equal to 25+4+1 ; 33=16+16-|-1 ; 63=49+9+4-1-1. 

~19. The product of the sum and difference of two numbers, is equal to the 
difference of their squares. Thus, (^3)X(5— 3).-=16; also 5«--39=16. 

20. If two numbers are such, that their squares, when added together, form 
a square, the product of these two numbers is divisible by 6. Thus, 3 and 4, 
the sum of whose squares, 9+16=25, is a square number, and their product 
12, is divisible by 6. Hence, 

21. To find two numbers, the sum of whose squares shall be a square number. 
Take any two rmmbers and multiply tliem together ; the double of their prod- 

uct wiU be one of the numbers sought, and the differenee of their squares unit be 
the other. Thus, take any two numbers, as 2 and 3 ; the double of their prod- 
uct is 12, and he difference of their squares is 5; now 12^5^=: 169, the 
square of 13. 

22. When two numbers are such, that the difference of their squares is a 
square number ; the sum and difference of these numbers are themselves square 
numbers, or the double of square numbers. Thus, 8 and 10 give for the dif- 
ference of their squares 36 ; and 18, the sum of these numbers, is the double 

. of 9, which is a square number, and 2, their difference, is the double of 1, which 
is also a square number. 

23. If two numbers, the difference of which is 2, be multiplied together, their 
product increased by unity, will be the square of the intermediate number. 

24. The sum oi difference of two numbers, will measure the difference of 
iheir squares. 

25. The sum of two numbers, differing by unity, is equal to the differtnce 
of their squares. 

26. The sum of two numbers will measure the sum of their cubes; find tha 
diffeience of two numbers will uveasure the difference of their cubes. 
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27. If a square measficres a square, or a cube a cube, the root will also fnea&' 
ure the ruot. 

28. If one number is prime to another, its square, cube, &c., will also be 
2»fime to it 

29. The diflerence between an integral cube and its root^ is always divin- 
ble by G. 

30. If any series of numbers beginning from 1, be in continued geometrical 
proportion, the 3d, 5th, 7th, &c., will be squeires ; the 4th, 7th, lOth, &c., 
cubes ; and the 7th will be both a square and a cube. Thus, in the series, 
1, 2, 4, 8, 16, 32, 64, &c., the 3d, 5th, and 7th terms are squares ; the 4th and 
7th are cubes ] and the 7th b both a square and a cube. 



EXTRACTION OP THE SQUARE ROOT. 

571* To extract the square root, is to resolve a given number 
into two equal factors ; or, to find a number which being multiplied 
into itself, will produce the given number, (Art. 564. Obs.) 

Ex. 1. What is the square root of 36 ? 

Solution, — ^Resolving the given number into two equal factors, 
we have 36=6 X^t Ans, The square root of 36 is 6. 

2. What is the length of one side of a square field which con- 
tains 529 square rods ? 

Operatiorf, Since we may not see what the root of 529 

529(23 is at once, we will separate it into two periods 
4 by placing a point over the 9 and another over 

43)129 the 5. Now the greatest square of 5, the left 

129 hand period, is 4, the root of which is 2. Plac- 

ing the 2 on the right of the number, we sub- 
tract its square from the period 5, and to the right of the re- 
mainder bring down the next period. We then double the 2, thf 
part of the root already found, and, placing it on the left of the 
dividend for a partial divisor, wc perceive it is contained in the 
dividend, omitting its right hand figure, 3 times. Placing the 3 
on the right of the root, also on the right of the partial divisw, 
we multiply the divisor thus completed by 3, and subtract the 
product from the dividend. The answer is 23 rods. 

^ ■■ ■ 11 W M .BI IllW ■■■■ ■■■■ ■■■ ■■ ■ ■■■ I 1*— ■— — — ^I^.Wi^^» 

QusiT.— 571. What is it to extract the square root of a aumbail 
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r%ote. — Since the root is to contain 3 figures, the ^ stands in tens place, 
hence the first part of the root found is properly 20 ; which being doubled, 
gives 40 for the divisor. For convenience we omit the cipher on the right ; 
and to compensate for this, we omit the right hand figure of the dividend. 
This is the same as dividing both the divisor and dividend by 10, and therefore 
does not alter the quotient. (Art. 146.) 

572* Hence, we derive the following general 

RULE FOR EXTRACTING THE SQUARE ROOT. 

I. Separate the given number into periods of two figures each, hy 
placing a point over the units figures, then over every second fig- 
ure towards the left in wlwle numbers, and over every second figure 
towards the right in decimals. 

II. Find the greatest square number in the first or left hand 
period, and place its root on the right of the number for the first 
figure in the root. Subtract the square of this figure of the root 
from the period under consideration ; and to the right of the re- 
mainder bring down the next period for a dividend, 

III. Double the root just found and plaice it on the left of Hie 
dividend for a partial divisor ; find Iiow many times it is contained 
in the dividend, omitting its right hand figure ; place the quotient , 
on the right of tlie root, also on the right of the partial divisor; 
multiply' the divisor thus completed by the figure last placed in the 
root ; subtract the product from the dividend, and to the remainder 
bring down the next period for a new dividend. 

IV. Double the root already found for a new partial divisor, di- 
vide, <&c., as before, and thus continue the operation till the root of 
all the periods is extracted. 

If there is a remainder after all the periods are brought dovm, 
the operation may be continued by annexing periods of ciphers. 

Proof. — Multiply the root into itself ; and if the product it 
equal to the given number, the work is right. (Art. 564.) 

573 Demonstration. — Take any number as that in the laBt example ; then 
separating it into parts, 529=500-j-29. Now the greatest square in 500 is 400, 
the root of which is 20, with a remainder of 100 ; consequently, the first part of 

QrrjtST.— 572. What is the first step in extrac 3g the square root ? The second 1 Thifdt 
fburth 1 TVlien there is a lemaVadet, \kOYf v^^^^^^*^ ^^"v* ^ ^^<^ toiuare root proved 1 
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the root must be 20, and the true remainder is 1004-29, or 129. And since 
there are three figures in the given number, there must be two figures in the 
root ; (Art. 562, Obs. 2 ;) but the square of the sum of two numbers, is equal 
to the square of the first part ad'^ed to twice the product of the two parts and 
the sqiiare of the last part; it follows therefore that th.e remainder 129, must 
be twice the product of SO into the part of the root still to be found, together 
with the square of that part. (Art. 562.) Now dividing 129 by 40 the double 
of 20, the quotient is 3, which being ^dded to 40 makes 43 ; finally, multiply- 
ing 43 by 3, the product is 129, which is manifestly twice the product of 20 
into 3, together with the square of 3. In. the same manner the operation may 
be proved in every case. (For illustration of this rule by geometrical figures, 
•ce Practical Arithmetic, p. 318.) 

1. The reason for separating the given numbers into periods of Uco figures 
each, is that a square number can not have more figures than double the num- 
ber of figures in the root, nor but 07ie less. It also shows kow many figures the 
root will contain, and thus enables us to find part of it at a time. (Art. 562. 
Obs. 2.) 

2. The rcEison for doubling that part of the root already found for a divisor, 
is because the remainder is doudk the product of the first part of the root into 
the second part, together with the square of the second part. 

3. In dividing, the right kavd figure of the dividend is omitted^ because the 
cipher on the right of the divisor being omitted, the Quotient would be 10 
times too large for the next figure in the root. (Arts. 130, 146.) 

4. The last figure of the root is placed on the right of the divisor simply fof 
convenience in multiplying it into itself. 

Obs. I. The product of th^ divisor completed into the figure la^ placed in 
the root, cannot exceed the dividend. Hence, in finding the figure to be placed 
in the root, some allowance must be mad6 for carrying, when the product of 
this figure into itself exceeds 9. 

2. If the right hand period of decimals is deficient, it must be completed by 
annexing a cipher to it. 

3. There will always be as many decimal figures in the root, as there are 
periods of decimals in the given number. 

574* The square root of a common fraction is found by ex- 
tracting the root of the numerator and denominator. 

A mixed number should be reduced to an improper fraction. 
When either the numerator or denominator of a common fraction 
is not a perfect square, the fraction may be reduced to a decimal, 

and the approximate root be found as above. 

■ - 

Quest.— 573. Dem. Why do wc separate the given number into periods of two figures 
each? Why double the root thus found for a divtsor'? Why omit the right hand figure 
of the dividend 1 Why place the last figure of the root on the right of the divisor ? Obs 
How many decimal figures will there be in the rooti 574. How is the square root of a 
common firactioD found 1 Of a mixed number ? 



ro 


SQaARE ROOT. X 


LSect. xvn. 


Required 


the square root of the following numbers : 


3. 2601. 


10. 27889 


17. 566.44. 


24. «. 


4. 5329. 


11. 961. 


18. 7.3441. 


25. Hi- 


6. 784. 


12. 97. 


19. .81796. 


26. *. 


6. 87. 


13. 7. 


20. 1169.64. 


27. I7f. 


7. 4761. 


14. 190. 


21. 627264. 


28. 794i. 


8. 7056. 


15. 43681. 


22. 3.172181. 


29. 207if. 


9. 9801. 


16. 47089. 


23. 10342656. 


30. 34967 A. 



31. What is the square root of 152399025? 

32. What is the square root of 119550669121 ? 

33. What is the square root of 964.5192360241 ? 

575* When the root is to be extracted to many figures, the 
operation may be contracted in the following manner. 

Mrst find hdfy or one more than half the number of figures re- 
quired in the root ; then having found the next true divisor, cut off 
its right hand figure, and divide the remainder by it ; place the 
quotient in the rootj and continue the operation as in contraction of 
division of decimals. (Art. 333.) 

34. Required the square root of 365 to eleven figures in the 
root. Ans. 19.104973174. 

35. Required the square root of 2 to twelve figures. 

36. Required the square root of 3 to seventeen figures. 



APPLICATIONS OP THE SQUARE ROOT. 

576* A triangle is a figure which has three sides and thre$ 
angles. When one of the sides of a triangle is perpendicular to 
another side, the angle between them is called a right-angle, 

C 

577* A right-angled triangle is a 
triangle which has a right-angle. 

The side opposite the right-angle is 
called the hypotlienuse, and the other 
two sides, the base and perpendicular. 
The triangle ABC is right-angled at B, 
and the side AC is the hypothenuse. 
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578* The square described on the hypothenuse of a right- 
angled triangle, is equal to the sum of the squares described on 
the Oliver two sides. (Thomson's Legendre, B. IV. 11, Euc. I. 47.) 

T%e tnUh of tMs principle may be seen from thefoUovnng geometrical iUms- 
Nation. ThuSj 

Let the base AB of the right- 
angled triangle ABC be 4 feet, 
'he perpendicular AC, be 3 feet ; 
hen will the squares described 
on the base AB, and the per- 
pendicular AC, contain as many 
square feet as the square de^ 
scribed on the hypothenuse BC. 
Now (4)H-(3)«=25 sq. ft. ; and 
the square descriWd on BC also 
contains 25 aq. ft. Hence, Vve 
square described on the hypothe- 
nuse of an/y right-angled trian- 
gle^ is eq^ioL to the svm of the 
squares described on the other two 
sides, 

Obs. Since the square of the hypothenuse BC, is 25, it follows that the 
^25, or 5, must be the hypothenuse itself, ^ence, 

579* When the base and perpendicular are given, to find the 
hypothenuse. 

Add the square of the hose to the square of the perpendicular, 
and the square root of the sum will he the hypothenuse. 

Thus,, in the right-angled tiiangle ABC, if the base is 4 and 
the perpendiculars, then (4)*-f (3)*=25, and \/25=5, the hypo- 
thenuse. 

580* When the hypothenuse and base are given, to find the 
perpendicular. 

From the square of the hypothenuse subtract the square of the 
base, and tlie square root of the remainder will be the perpendicular. 

QuK8T.-^576. What is a triangle ? What Is a right-angle ? 5T7. What is a right- 
angled triangle 1 What Is the side opposite th(g, right-angle called ? What are the other 
two sides called 1 578. What is the square described on the hypothenuse ssrwoX tcl 

579. When the base and perpendicular are given, how is the hypothenuse foiiai) f 

580. Whei the hypothenuse and base are given, how is the perpendicular found 1 
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Thus, if the hypotheimse is 5 and the base 4, then (5)* — (4)* 
=9, and \^9=3, the perpendicular. 

581* When the hypothenuse and the perpendicular are given, 
to find the hose. 

From the square of the hypothenuse subtract the square of the jper* 
pendicular, and the square root of the remainder will be the base. 

Thus, if the hypothenuse is 5 and the perpendicular 3, then 
(5)'— (3)^ = 16, and ^/l6=4, the base. 

Obs. 1 . From the preceding principles it is manifest that the area of a square 
may be found by dividing the square of its hypothenuse by 2. (Arts. 285, 578.) 

2. The areas of aU similar figures are to each other as the squares of their 
homologous sides J or their like dimeiisions. (Leg. IV. 25, 27. V. 10.) Hence, 

The s' ji of the areas of equilateral or other similar Iriangles^ also of similar 
polygons, circles and semicircles described on the base and perpendicular of a 
right-angled triangle, b equal to the area of a similar figv,re described on the 
hypothenuse. 

3. The square of a simple ratio is called a duplicate ratio ; the cut>e of a siin- 
ple ratio, a triplicate ratio. 

The ratio of the square roots of two numbers is cedled a sub-duplicate ratio; 
that of the ciUf^ roots, a sub4riplicate ratio. 

Ex. 1. If a street is 28 feet wide, and the height of a tower is 
96 feet, how long must a rope be to reach from the top of the 
t^ wer to the opposite side of the street ? 

Solution.— {9Qy-^{2Sy = 10000, and ^/10000=100 ft. Ans, 

2. A ladder 40 feet long being placed at the opposite side of a 
street 24 feet wide, just reached the top of. a house: how high 
was the house ? 

3. Two ships, one sailing 1 miles, the other 12 miles an hour, 
spoke each other at sea ; one was going due east, the other due 
south : how far apart were they at the expiration of 12 hours ? 

4. What is the length of the side of a square farm which con- 
tains 360 acres ; and how far apart are its opposite corners ? 

582* A mean proportional between two numbers is equal 'jo 
the square root of their product. (Arts. 494, 498. Obs. 2.) 

OuBST.— ^^ When the hirpothenuse and perpendicular are given, how is tlie 
*aiidl 
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6. Find a mean proportional between 2 ind 8. 

Solutim, — 8X2=16; and \/l6 = 4. Arts, 

Find a mean proportional between the following numbers : 

6. 4 and 25. 10. 121 and 36. 14. f and if. 

7. 9 and 36. 11. 196 and 144. 15. f^ and -ftSr. 

8. 16 and 81. 12. 2.56 and 49. 16. M and ^, 

9. 64 and 25. 13. 6.25 and 729. 17. ff and iff. 

583* To find the side of a square equal in area to any given 
Burface, 

Extract the square root of the given larea, and it mil be the side 
of the square sought, 

Obs. When it is required to find the dimensions of a rectangular field, equal 
in area to a given surface, and whose length is double, triple, or quadruple, 
&c., of its breadth, the square root of J, J, i, of the given surface, will be the 
width; and this being dovMed^ tripled^ or quadrupled y ei|( the case may be, 
will be the length. 

18. What is the side of a square equal in area to a rectangular 
field 81 rods long, and 49 rods wide ? 

19. What is the side of a square equal in area to a triangular 
field which contains 160 acres? 

20. What is the side of a square equal in area to a circular 
field which contains 640, acres ? 

21. What are the length and breadth of a rectangular field 
s^hich contains 480 acres, and whose length is triple its breadth ? 

22. A general arranged 10952 soldiers, so that the number in 
rank was double the file : how many were there in each ? 

584* When the sum of two numbers and the difference of 
their squares are given, to find the numbers. 

Divide the difference of their squares by the sum of the numbers, 
and. the quotient will be their difference; then proceed as in 
Art. 155. 

23. The sum of two numbers is 42, and the difference of tlicir 
squares is 756 : what are the numbers? Ans 12 and 30. 

24. The sum of two numbers is 65, and the difieierce of their 
squares is 975 : what are the numbers ? 
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585* When the difference of two numbers and the differenot 

of their sgtiares are given, to find the nmnbers. 

Divide the difference of the squares by the » difference of the 
numbers, and the quotient will he their sum ; then proceed as 
in Art. 155. 

24. The difference of two numbers is 29, and the difference If 
their squares is 1885 : what are the numbers ? 

EXTRACTION OP THE CUBE ROOT. 

586* To extract the cube root, is to resolve a piven number into 
three equal factors ; or, to find a number which being multiplied 
into itself tufice, ufill produce the given number . (Art. 564.) 

£z. 1. What is the cube root of 64 ? 

Solution, — ^Resolving the given numbers into three equal fjM>- 
tors, we have 64=4X4X4. Ans. 4. 

2. What is the cube root of 12167 ? 

Operation, We first separate the 

Col. I. Coi.n. 12167(23 given number into two pe- 

1st term 12 4X2= 8 riods, by placing a point 

2d " J" 1200 divisor,) 4167 over the units' figure, then 

8d " 63 1389X3= 4167 over thousands. This shows 

us that the root must have 
two figures, (Art. 562. Obs. 3,) and thus enables us to find part 
of it at a time. 

Beginning with the left hand period, we find the greatest cube 
of 12 is 8, the root of which is 2. Place the 2 on the right of 
the given number for the first part of the root, and also in Col. L 
on the left of the number. Multiplying the 2 into itself, write the 
product 4 in Col. II. ; and multiplying 4 by 2, subtract its product 
from the period, and to the right of the remainder bring down the 
next period for a dividend. Then adding 2, the first figure of the 
root, to the first term of Col. I., and multiplying the sum by 2, 
we add the product 8 to the 1st teVm of Col. 11., and to this sum 

QuiBT.— 586. What Is It to extract tbe cube root 1 
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annex two ciphers> for a divisor ; also add 2, the first figure of 
the root, to the 2d term of Col. I. Finding the divisor is con- 
tained in the dividend 3 times, we place the 3 in the root, also on 
the right of the 3d term of Col. I. Then multiply the 3d term 
thus increased^ by 3, the figure last placed in the root, and add 
the product to the divisor. Finally, we multiply this sum by 3, 
and subtract the product from the dividend. Ans, 23. 

58T* Hence, we derive the following general 

RULE FOR EXTRACTING . THE CUBE ROOT. 

I. Separate the given number into periods of three figures eaxih, 
plctcing a point over units, then over every third figure towards the 

*left in whole numbers, and over every third figure towards the 
right in^ecimals. 

II. Mnd the greatest cube in the first period on the left hand ; 
pla^e its root on the right of the number for the first figure of the 
root, and also in Col, I, on the left of the number. Then 'multi- 
plying this figure into itself set the product for the first term in 
Col. II, ; and multiplying this term by the sarne figure again, stib- 
tract this product from the period, and to the remainder bring doton 
the next period for a dividend. 

III. Adding the figure placed in the root to the first term in 
Col. I., multiply the sum by the same figure, add the product to the 
first term in Col, II., and to this sum annex two ciphers, for a di' 
visor ; also add the figure of the root to the second term of Col, I, 

IV. Find how many times the divisor is contained in the divi- 
dend, and pla/:e the result in the root, and also on the right of the 
third t^m of Col, I, Next multiply the third term thus increased by 
the figure last placed in the root, and add the product to the divisor ; 
then multiply this sum by the same figure, and subtract the product 
from the dividend. To the remainder bring down the next period 
for a new dividend, 

V. Find a new divisor in the same manner that the last divisor 
was found, then divide, dec, as before ; thus continue the operation 
tUl the root of all the periods is found, 

OnxaT.— 587. What is the first step in extracting the cube root 1 The second ' ThMI 
Fourth 1 Fifth 1 How is the cube root proved ? 
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Proof. — Multiply the root into itself twice, and if the last prod' 
uct is equal to the given number, the work is right, 

Obs. 1. When there is a remainder, periods of ciphers may be added, as in 
square root. 

2. If the right hand period of decimals is deficient, this defk jency must be 
supplied by ciphers. The root must contain as many decimals as there are * 
pe>iods of decimals in the given number. 

fr§§* Demonstration. — This rule depends upon the principle that the cube 

f the 51^771 of two numbers is equal to the cube of the first part, added to •' 

times the square of the first part into the last part, added to 3 times the first 

part into the square of the last, added to the cube of the last part. Take any 

nuniber, as 23; we have 23=204-3. 

Then (23)3=(20)3-f-(3x202X3H-(3x20x32)+33=l2l67. 
Or, (23)3=8000+3600+540+27=12167. 

After subtracting the greatest cube from the left hand period, it is plain the 
remainder must contain 3 times the square of the first part o^the nKil'into the 
last part, &c. Hence, if we divide the remainder by 3 times the square of the 
first part of the root, the quotient will be the last part. But it wOl be seen 
that the divisor is 3 times the square of the first part of the root, consequently 
the quotient must be the last part of the root required. 

1. The reason for separating the given number into periods of three figures, 
is that the cube of a number can not have rrune figures than triple the number 
of figures in the root, nor but two less. It also shows how many figures the root 
will contain, and thus enables us to find part of it at a time. (Art. 562. Obs. 3.) 

2. The reason for annexing 2 ciphers to the divisor is (manifestly) because 
the first figure of the root, of which the divisor is 3 times the square, stands in 
tens' place 

3. Placing the last figure of the root on the right of the 3d term in Col. I., 
then multiplying it by this figure, and adding the product to the divisor, and 
this sum being multiplied by the figure last placed in the root, the prod act will 
evidently be 3 times the square of the first part of the root into the last part, 
together with 3 times the first into the square of the last part, and the cube 
of the last part. In a similar manner the operation may be illustrated in all 
other cases. ^ 

Note. — The preceding method of extracting the cube root was diECovered by 
the late Mr. Homer of Bath, England, and is often called Horner's Methoi 
(For the common method, and its demonstration by cubical blocks see Pi acU< 
cal Arithmetic, p. 325). 

QvKsr.— Obs. When there is a remainder, how proceed 7 When the right hand period 
of decimals is deficient, what mast be done 1 How many decimals must the root eontfiin « 
see. Why separate the given number into periods of three figures 1 Why annex tws 
ciphers to the right of the diviaorl 
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589* The cube root of a common fraction is found by ex- 
tracting the root of its nuiiierator and denominator, or by first 
reducing it to a decimal. 

A mixed number should be reduced to an improper fraction, or 
the fractional part to a decimal. 

3. Required the cube root of 78314.6. 

Operation, 



Col. I. 


Coin. 78314.600(42.784-. 


1st term 4 


16X4 = 64 


2d " 8 


4800, 1st divisor ) 14314 


8d " 122 


5044X2 = 10088 


4th " 124 


629200, 2d divisqr) 4226600 


6th " 1267 


638069X7 = 3766483 


6th " 1274 


64698700, 3d divisor) 460117000 


7th " 12818 


64801244X8 = 438409962 



590* When the roqt^is required to many places of decimals, 
the operation mjiy be contracted in the following manner. 

First find one more than half the nvmber of decimal figures re- 
quired. For a new divisor, take as many figures plus one on the 
Irft of the last term in Col. II. as remain to he found in the root ; 
€md fcyr a dividend retain one more figure on the left of tlie re- 
mainder than the divisor has ; then proceed a« in the contractioti 
of division of decimals. (Art. 333.) 

Required the cube root of the following numbers : 

4. 91126. 8. 10218313. 12. 37. 16. fff. 

6. 140608. 9. 11643.176. 13. 6. 17. HH- 

6. 671787. 10. 20.570824. 14. 376. 18. 44f. 

7. 2515466. 11. .241804367. 16. 675. 19. 49a-V. 

20. What is the cube root of 2 to eight decimals ? 

21. What is the cube root of -^ to eleven decimals ? 

22. What is the side of a cubical mound which contains 314433 

solid feet ? 

Note. -Similar solids are to each other as the cubes of their homologoof 
odes, or like dimensions. (Leg. VII. 2Q, VIII. 11. Cor.) Hence, 

QuKBT. — 589. How find the cube root of a common fraction ? Of a mixed number T 
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591* To find tlie side of a cube whose sofiditr shall be dou- 
ble, tiiple, drCy that of a cabe vhose side is grren. 

Cube the given side, multiply it by the given proportian, and the 
cube root of the product will be the tide of the cube required. 

23. WL':t is the side of a cubical bin which contains 8 times as 
many solid ie^i as one whose side is 4 feet ? Am. 8 ft. 

24. What is the side of a cubical block which contains 4 times 
AS many solid yards as one whose side is 6 feet ? 

25. If a ball 6 inches in diameter weighs 32 lbs., what is the 
weight of a ball whose diameter is 3 inches ? 

20. If a globe 4 ft. in diameter weighs 900 lbs., what is the 
weight of a globe 3 ft. in diameter? 

592* To find two mean proportionals between two given 
numbers. 

Divide the greater number by the less, and extra/it the cube root 
of the quotient. Multiply the root thus found by the least of the 
given numbers, and the product will be the least proportional sought; 
then multiply the least mean proportional by the same root, and this 
product unll be the greater mean proportional required. 

Find two mean proportionals between the following numbers : 

27. 8 and 216. 29. 12 and 1500. 31. 71 and 15396. 

28. 64 and 512. 30. 40 and 2560. 32. 83 and 60507. 

EXTRACTION OP ROOTS OP HIGHER ORDERS. 

593* When the index denoting the root to be extracted is a 
composite number. 

J^rst extract the root denoted by one of the prime factors of the 
given index ; then of this root extract the root denoted by another 
prime factor, and so on. Thus, 

For thQ 4 th root, extract the square root twice. • 

For the 6 th root, extract the cube root of the square root- 
For the 8th root, extract the square root three tim£s. 
For the 27th root, extract the cube root three thnes. 
h What is the 4th root of 81 ? Ans. 8. 
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2. What is the 8th root of 256 ? 

3. The 4th root of 65536 ? 

4. The 4th root of 19987173376 . 
6. The 6th root of 46656 ? 

6. The 6th root of 308915776 ? 
7 The 8th root of 390625 ? 
5 The 9th root of 40353607 ? 
9 The 18th root of 387420489 ? 

10. The 27th root of 134217728 ? 

594* When the index denoting the root is not a composite 
number, we have the following general 

RULE FOR EXTRACTING ALL ROOTS. 

1. Point off the number into periods of as rrvany figures eaeky as 
tliere are units in the given index, commencing with the units figure^ 

11. Find the first figure of the root, and subtract its power from 
the left hand period ; then to the right of the remainder bring down 
the first figure in the n£Xt period for a dividend, 

III. Involve the root to the power next inferior to that of the index 
of the required root, and multiply it by the index itself, for a divisor, 

IV. Find how many times the divisor is contained in the divi- 
dend, and the quotient will be the next figure of the root, 

Y, Involve the whole root to the power denoted by the index of 
ike required root, and subtract it from the two left hand periods of 
*he given number, 

VI. Finally, bring doum the first figure of the next period to the 
remainder, for a new dividend, and find a new divisor as before 
Thus proceed till the whole root is extracted, 

Obs. 1. The reason of this rule may be illustrated in the same maimer as 
thaf. for the extraction of the Square and Cube Roots. 

St. The proof of all roots is by involution. 

3. Any root whatever may be extracted by an extension of the principle ap- 
plied to the extraction of the cube root. In this general application of the 
principle, the given number must be divided into periods, each consisting of as 
many figures as there are units in the index of the required root, and the num- 
ber of columns employed will be one ess than there are units in the given in- 
dex. The operation then proceeds exactly as in the extraction of -the cube 

foot ; and if there be a remainder, a like contraction is admissibie. 
T.H. 17 
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11. Required the 6tli root of 35184372088832. 

Operation. 
35184372088832(512 Ans 
3125 
5*X5=3125 ) 3934 

51 ''=345025251 



61 *X 5=33826005) 68184698 

512*^= 35184372088832 

12. Required the 5th root of 95-A-. 

13. Required the 7th root of 2103580000000000000. 

Note. — The preceding method in most of the practical cases, gives perhapr 
as easy solutions, as the nature of the case will admit. But when roots of a 
very high order are required, the process may be shortened by the following • 

APPROXIMATE RULE. 

5D5* Call the index of the given power n ; and find hy trial 
a number nearly equal to the required root, and call it the assumed 
root. Raise the assumed root to the power whose index is n. Then, 

As n+1 times this power ^ added to n — 1 times the given numJbeTf 
is to n — 1 times the same power added to n+1 timss the given num^ 
her, so is the assumed root to the true root nearly, 
^ The number thus found may be employed as a new assumed root, 
and the operation, repeated to find a result still nearer the true root, 

14. Required the 365th root of 1.06. 

Solution, — Take 1 for the assumed root, the 365th power of 
which is 1 ; and n being 365, we have n+1 =366, and n — 1 = 
864. Then proceed in the following manner : 

1X366=366 1X364=364 

1.06X364= 385.84 1.06X366 = 387.96 

As 751.84 : 751.96 : : 1 : Ans. 

Ans 1.000159b. 

16. The 7th root of 2 ? 17. The 12th root of 1.05 ? 

16. The 9th root of 2 ? 18. The 100th root of 100 ? 
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SECTION XVIII. 

PROGRESSION. 

Art. 596* When there is a series of numbers such, that the 

'^tios of the first to the second, of the second to the third, <fec., are 

all equal, the numbers are said to be in Continued Proportion, or 

Progression, Progression is commonly divided into arithmetical 

and ffeometrical. 

Note. — The tenns ariUiTnetical and geometrical are used simply to distin- 
guish the different kinds of progression. They both belong equally to arith- 
metic and geometry. 

ARITHMETICAL PROGRESSION. 

597* Numbers which increase or decrease by a common differ- 
ence, SiXQ in arithmetical progression. (Art. 474. Obs.) 

Obs. I. Arithmetical progression is sometimes called progression by differ eiux^ 
or equidifferent series. 

2. When the numbers increase, the series is called ascending; as, 3, 5, 7, 9, 
1 1, &c. When they decrease^ the series is called descending ; as, 11, 9, 7, 5, &c. 

598* When four numbers are in arithmetical progression the 
9um of the extremes is equal to the sum of the means. 

Thus, if 5—3=9—7, then will 5-h7=3+9. 
Again, if three numbers are in arithmetical progression, the sum 
af the extremes is double the mean. 

Thus, if 9—6=6—3, then will 9+3=6+6. 

599* In any arithmetical progression, the sum of tlie two ex- 
tremes is equal to the sum of any other two terms equully distant 
from the extremes, or equal to double the middle term, when the 
number of terms is odd. Thus, in the series 1, 3, 5, 7, 9, it is 
obvious that 1+9=3 + 7=5+5. 

600. In an ascending series, each succeeding term is found 
by adding the common diiference to the preceding term. Thus, 
if the first term is 3, and the common difference 2, the series is 
8, 5, 7. 9, 11, 13, 15, 19, 17, 21, &c. 
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In a descending series, each succeeding term is found by sub- 
tracting the common difference from the preceding term. ITius, 
if the first term is 15, and the common difference 2, the series ia 
16, 13, 11, 9, 1, &c. 

601* In arithmetical progression there are five parts to be 
considered, viz : the first term, the last term, the nuTnJber of terms^ 
the common difference, and the sum of all the term^. These parts 
have such a relation to each other, that if any three of them ar€ 
given, the other two may be easily found. 

602* K the simi of the two extremes of an arithmetical pro- 
gression is multiplied by the number of the terms, the product 
will be double the sum of all the terms in the series. 

Take the series 2, 4, 6, 8, 10, 12. 

The same inverted 12, 10, 8, 6, 4, 2. 

rhe sums of the terms are 14, 14, 14, 14, 14, 14. 

Thus, the sum of all the terms in the double series, is equal to 
the sum of the extremes repeated as many times as there are terms ; 
that is, the sum of the double series is equal to 12 + 2 multiplied 
by 6. But this is twice the sum of the single series. Hence, 

603* To find the sum of all the terms, when the extremes 
and the number of terms are given. 

Multiply half the sum of the extremes by the number of terms, 
and the product will be the sum of the given, series, 

Obs. The reason of this process is manifest from the preceding illustration. 

Ex. 1. The extremes of a series are 8 and 25, and the number 
of terms is 12 : what is the sum of all the terms ? Ans. 168. 

2. What is the sum of the natural series of numbers, 1, 2, 8, 
4, 6, <fec., up to 100? 

8. How many strokes does a common clock strike in VI hours 

604* To find the common difference, when the extremes and 
the number of terms are given. 

Divide the difference of the extremes by tJtJt number of terms lesi 
1, and the quotient mil be the common difference required, 
Ob%. The truth of this tvAe Ss mamfeat from Art. 603. 
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4. Tbe extremes are 5 and 56, and the number of terms is 18 : 
what is the common diflference ? Ans, 3. 

6. If the extremes are 3 and 300, and the number of terms 10, 
what is the common diflference ? 

605* To find the number of terms, when the extremes and 
common difference are given. 

Divide the difference of the extremes hy the common difference, and 
the quotient increased hy 1 will he the number of terms, 

Obs. The truth of this principle is manifest from the manner in which the 
successive terms of a series are formed. (Art. 600.) 

6. If the extremes are 6 and 470, and the common diflference 
is 8, what is the number of terms ? Ans, 59. 

7. If the extremes are 500 and 70, and the common diflference 
is 10, what is the number of terms ? 

606* When the sum of the series, the num^ of terms, and 
one of the extremes are given, to find the other extreme, 

^Divide twice the sum of the series hy the number of terms, and 
from the quotient take the given extreme, 

Obs. The reason of this rule is manifest from Art. 602. 

8. If the sum of a series is 576, the number of terms 24, and 
the first term 1, what is the last term ? Ans. 47, 

9. If the sum of a series is 1275, the number of terms 50, and 
the greater extreme 47-}-, what is the less extreme ? 

607* To find any given term, when the first term and the 
common diflference are given.' 

Multiply the common difference by one less than the number of 
terms required ; then if the series he ascending, add the product to 
the first term ; hut if it he descending, subtract it, 

Obs. The reason^ of this rule may be seen from the manner in which tht 
succeeding terms of a series are formed. (Art. 600.) 

10. If the first term of an ascending series is 7, and the conmiOD 
diflference 3, what is the 41st term? Ans, 127. 

11. If the first term of a descending series is 100, and the com- 
mon diflference 1-J-, what is tli 9 64th term ? 
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12. If thi first t^rm of an ascending series is 1, and the com- 
mon diflference 5, what is the 100th term? 

608« To find any given number of arithmetical means, when 
the extremes are given. 

Subtract the less extreme from the greater, and divide the re- 
mainder by 1 more than the number of msans required ; the quo- 
tient will he the common difference, which being continually/ added 
to the less extreme, or subtracted from the greater extreme, vnll give 
the mean term^s required. One mean term may be found by toMng 
half the sum of the extremes. (Art. 598.) 

Ob8. This rale depends apon the same principle as that in Ait. 604. 

13. Required 3 arithmetical means between 7 and 35. 

14. Required 6 arithmetical means between 1 and 99. 

GEOMETRICAL PROGRESSION. 

609* Numbers which increase by a common multiplier, oi 
decrease by a common divisor, are in Geometrical Progression, 

The numbers 4, 8, 16, 32, 64, &c., are in geometrical progres- 
sion ; and if each preceding term is multiplied by 2, the product 
will be the succeeding term; thus, 4X2=8; 8X2=16, &c. 

Again, if the order of this series be inverted, the proportion 
will still be preserved and the common multiplier become a com- 
mon divisor. Thus, in the series 64, 32, 16, 8, <fec., 64 -r 2 =32; 
82 -^ 2=1 6, &c. 

Note. — If the first term and raiw are the same^ the progression is simply 
a series of powers; as 2; 2x2; 2x2X2; 2x2X2X2, &c. 

Obs. 1. Oeometrical Progression is geometrical proportion continued. It is 
therefore sometimes called continual proportionals, or progression by qtwtients. 
If the series increases it is called ascending; if it decreases, descending. 

2. The numbers which form the series, are called the terms of the progres- 
sion. The common miiUiplier, or divisor ^ is called the ratio. For most pur- 
poses, however, it will be more simple to consider the ratio as always a muUi' 
plier, either integral, or fractioTud. Thus, in the series 64, 33, 16, &c., the 
ratio is either 2 considered as a divisor, or J considered as a multiplier. 

3. In Geometrical as well as in Arithmetical progression, there are five parts 
to be considered, viz : the first term, the last term, the number offja-nvs, the ralio, 
and the sum of all the terms. These parts have such a relation to each other, 
that if any three of them ate ^^en, liJie othftt ivso may be easily found. 
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610. To find the last term, when the first term, the ratio, 
and the number of terms are given. 

Multiply the first term into that power of tlie ratio whose index 
is 1 less titan the number of termSy and the product will be the 
Inst term required, 

Obs. 1. The reason of this process may be seen by adverting to the mannei 
in which each successive term is formed. (Art. (j09.) Thus, in the series 4, 8, 
16, 32, &c., the 2d term 8=4X2; 16=4X2X2, or 4X22; 32=4X23, &c. 

2. It will be seen that the several amounts in compound interest, form a 
gbdfi^etncai series of which the principal is the 1st term ; the amount of $1 for 
1 year the ratio; and the number of years -(-1 the number of terms. Henco 
the required amount of compound interest may be found in the same way as 
the last term of a geometrical series. 

1. If the first term of a geometrical progression is 2, and the 
ratio 4, what is the 6th term? Ans. 512. 

2. The first term is 64, and the ratio i: what is the 6th term? 

3. The first term is 2, and the ratio 3 : what is the 8th term ? 

4. The first term is 7, and the ratio 5 : what is the 10th term? 
6. A farmer hired a man for a year, agreeing to give him $1 for 

the 1st month, $2 for the 2d, $4 for the 3d, and so on, doubling 
his wages each month : how much did he give the last month ? 

6. What is the amount of $250, at 6 per cent., for 6 years com- 
pound int. ? Of $500, at 7 per ct., for 6 years ? Of $1000, at 
6 per ct., for 10 years ? 

611* To find the sum of the series, when the ratio and the 
extremes are given. 

Multiply the greatest term into the ratio, from the product «w6- 
tract the least term, and divide the remainder by the ratio less 1. 

Obs. 1. When the^rs^ term, the ratioj and the wunUfer of terms are given, to 
find the sum of the series we must first find the last term, then proceed as above. 

2. The sum of an inJinUe series whose terms decrease by a common divisor, 
may be found by muUijiying tke greatest term int^ the ratio^ and dividing the 
ffroduct by the ratio less I. The least term being infinitely small, is of no com« 
parative value, and is therefore neglected. 

7. What is the sum of the series, whose extremes are 5 and 
1215, and the ratio 3 ? , Ans. 1820. 

8. The extremes of a series are 1 and 512, and the ratio 2* 
what is the sum of the series ? 
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9. The extremes of a series are 1024 and 15274^, and the ratio 
is H : what is the sum of the series ? 

10. A merchant hired a clerk for a year, and agreed to pay him 
1 mill the 1st month ; 1 cent the 2d ; 10 cents the 3d, and so on, 
increasing in a tenfold ratio for each successive month : what was 
the amount of his wages ? 

11. What is the sum of the infinite series 1 4-++"^+i^ <fec. ; that 
18, the descending series whose first term is 1 and the ratio 2 ? 

Ans, 2. 

1 2. What is the sum of the infinite series 1 +i+-J-+^+-gS:> <^c. 

612* To find the ratio, when the extremes and number of terms 
are given. 

Divide the greater extreme by the less, and extraxit that root of the 
quotient whose index is 1 less than the number of terms, 

13. The extremes of a series are 3 and 192, and the number 
of terms 7 : what is the ratio ? An^. 2. 

14. What is the ratio of a series of 5 terms, whose extremes are 
7 and 667 ? 

Note. — Other formulas in arithmetical and geometrical progression might be 
added, but they Involve principles with which the student is supposed as yet 
to be unacquainted. For a fuller discussion of the subject, see Thomson' 
Day's Algebra. 

ANNUITIES. 

013* The term annuity properly signifies a sum of money 
payable annually, for a certain length of time, or forever. 

Obs. 1. Payments made semi-annually, quarterly, monthly, &c., are alM 
called annuities. Annuities therefore embrace pensions, salaries, rents, &c. 

2. When annuities remain unpaid after they are due, they are said u> be 
forborne, or in amain. The swm of the annuities in arrears, added to the ia^ 
terest due on each, is called the amount. 

The present worth of an annuity is the sum, which being put at interest, 
will exactly pay the annuity. 

3. When an annuity does not commence till a given time has elapsed, it is 
called an annuity in reversion; when it continues ^eocr, a. perpetuity, 

4. In finding the amount of annuities in arrears^ it is customary to reckon 
compound interest on each annuity from the* time it is due to the time of pay« 
ment. The process therefore is the same as find'ng th« sum of an aseending 

^wmetru»l series. (Alt. 6U.) Hence, 
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614* To find the amount of an annuity in arreare. 

Make the annuity the first term of a geometrical series, the 
amount of tl for 1 year the ratio, and the given number of years 
the number of terms ; then find the sum of tJie series, and it vnll be 
the amount required, (Arts. 610, 611.) 

Cbs. When the payments are not yearly ^ for the amount of $1 for 1 year, uso 
ita amount for the time between the payments ; and instead of the niL,7nber of 
yens, use the number of payments that have been omitted, and proceed as before. 

1. What is the amount of an annuity of $100 which has not been paid for 
3 years, at 6 per cent compound interest! 

Soliaion.-^100X0'06)i=n2Mi and (112.36X1.06)— 100-i-.06= $3ia3a 

TABLE, showing the amount of annuity of %1, or £1, at b, Q, and 7 per cerU, 

for any number of years from I to 20. 



Yra. 

1 


5 per ct. 


6 per ct. 


Tperct. 


Yra. 
11 


5 per ct. 


6 per ct. 


7 per ct. 
15.7836 


1.00000 


1.00000 


1.00000 


14.20678 


14.97164 


2 


2.05000 


2.06000 


2.07000 


12 


15.91712 


16.86994 


17.8884 


3 


3.15250 


3.18360 


3.21490 


13 


17.71298 


18.88213 


20.1406 


4 


4.31012 


4.37461 


4.43994 


14 


19.59863 


21.01506 


22.5504 


5 


5.52563 


5.63709 


5.75073 


15 


21.57856 


23.27596 


25.1290 


6 


6.80191 


6.97532 


7.15329 


16 


23.65749 


25.67252 


27.8880 


7 


8.14201 


8.39383 


8.65402 


17 


25.84036 


28.21287 


30.8402 


8 


9.54911 


9.89746 


10.2598 


18 


28.13238 


30.90565 


33.9990 


9 


11.02656 


11.49131 


11.9799 


19 


30.53900 


33.75999 


37.3789 


10 


12.57789 


13.18079 


13.8164 


20 


33.06595 


36.78559 


40.9954 



Note. — Multiply the given annuity by the amt. of $1, for the given number 
of years found in the Table, and the product will be the amount required. 

3. What will an annual rent of $75 amount to in 9 years, at 5 per cent. 1 

4. What is the amount of $200 forborne for 9 years, at 6 per cent. 1 

5. What is the amount of $350 forborne for 10 years, at 7 per cent. 7 

6. What is the amount of $1000 forborne for 20 jrears, at 6 per cent 1 

615* To find the present worth of an annuity. 

Mnd the amount cf H annuity for the given time a>s before ; 
then divide this amount by the amount of i\ at compound interest 
for the same time, multiply the quotient by the given annuity, and 
the product will be the present worth. If the annuity is a perpetuity, 
or to continue forever, multiply it by 100, divide the prbduct by 
the given rate, and the quotient will be the present value required, 

Obs. For the amount of $1 at compound interest, see Table, p. 271. 

7. What is the present worth of qi annuity of $40 to continue 5 years, at 
5 per cent, compound interest 7 Ans, $173,178. 

17* 
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& What is the present worth of an annuity of $80 to continue forever^ at 
6 per cent. 1 

616* To find the present worth of an annuitj in reversion. 

Find the present worth of the annuity from the present titne till 
its termination ; also fnd its present worth for the time before it 
commences ; the difference between these two results toill be the pres- 
ent worth required, 

9. What b the present worth of $79,625 at 5 per cent., to commence in 
jrears uid continue 6 years 1 Ans, $332.50. 

^ PERMUTATIONS AND COMBINATIONS. 

617* ^Y Permutations is meant the changes which maybe 
made in the arrangement of any given number of things. 

The term combinations^ denotes the taking of a less number of 
things out of a greater, without regard to their order or positioa 

618* To find how many permutations or changes may be made 
m the arrangement of any given number of things. 

Multiply together all the terms of the natural series of numbers 
from 1 up to the given number, and the product will be the ansu^er. 

1. How many changes may be rung on 5 bells 1 Ans. 120. 

2. How many different ways may a class of 8 pupils be arranged 1 

3. How many different ways may a family of 9 children be seated 1 

4. How many ways may the letters in the word arithmetic, be arranged? 

5. A club of 12 persons agreed to dine with a landlord as long as he could 
seat them differently at the table : how long did their engagement last? 

619* To find how many combinations may be made out of 
any given number of diflferent things by taking a given number 
of them at a time. 

Take the series of numbers, beginning at the number of things 
given, and decreasing by 1 till the number of terms is equal to the 
number of things taken at a time ; the product of all the terms 
will be the answer required, 

6. How many different words can be formed of 9 letters, taking 3 at a time 1 
S0Zm^7*o».— 9X8X7=504. Ans. 504 words. 

7. How many numbers can be expressed by the 9 digits, taking 5 at a time 1 
2. How many words of 6 letters each can be fcirmed out of the 26 letters of 

the alphabet, on the euppoBition t\aX coiv^ivQLii\£ ^*in&^<stc&k«^^Qrd ? 
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SECTION XIX. 
• APPLICATION OF ARITHMETIC TO GEOMETRY 

620* In the preceding sections abstract numbers have been 
applied to concrete nubstances, or to objects in general, considered 
arithmetically. On the same principle, geometrical magnitudes 
may be compared or measured by means of the numbers repre- 
senting their dimensions. (Arts. 7, 516. Obb. 3.) 

Obs. The measurement 0f magnitudes is commonly called mensuration. 

MENSURATION OF SURFACES. 

621* In the measurement of surfaces, it is customary to assume 
a square as the measuring unit, whose side is a linear unit of 
the same name. (Leg. IV. 4. Sch. Art. 257. Obs. 2.) 

Note.-^FoT the demonstration of the following ^principles, see references. 

622* To find the area of a parallelogram, also of a square. 

Multiply the length by tlie breadth, (Art. 285, ^g^ IV. 5.) 

Obs^ When the area and one side of a rectangle are given, the other side m 
SDund by dividing the area by the given side. (Art. 156.) 

1. How many acres in a field 240 rods long, and 180 rods wide'} 

2. How many acres in a square field the length of whose side is 340 rods 7 

3. If the diagonal of a square is 100 rods, what is its areal 

4. A rectangular farm of 320 acres, is j^ a mile wide : what is its length t 

623. To find the area of a rhombus. (Leg. I. Def. 18. IV. 6.) 
Multiply the length by the altitude or perpendicular height, 

5. Find the area of a rhombus whose length is 20 fl., and its altitude 18 ft. 

624* To find the area of a trapezium. (Leg. IV. 7.) 
Multiply half the sum of the parallel sides by the altitude. 

6. Find the area of a trapezium the lengths of whose parallel sides art 
27 ft. and 31 ft., and whose altitude is 15 ft. -^^ 

625* To find the area of a triangle. (Leg. IV. 6.) 
Multiply the base by half the altitude or perpendicular height, 

7. Find the area of a triangle whose base is 50 % t nd its altitude 44 ft. 
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626« To find the area of a triangle, the three sides being given. 

From half the sum of the three sides subtract each side respec- 
lively ; then multiply together half the sum and 'he three remain- 
ders, and extract the square root of the product. 

9. What is the area of a triangle whose sides are 20, 30, and 40 fi.'i 

10. How many acres in a triangle whose sides are each 40 rods 1 

627* To find the circumference of a circle from its diameter. 
Multiply the diameter by 8.14159. (Leg. V. 11. Sch.) 

Note. — The circumference of a circle is a curve line, all the points of which 
are equally distant from a point within, called the cerUre. The diameter of a, 
circle is a straight line which passes through the centre, and is terminated on 
both sides by the circumference. The radius or semi^dianieter ia a straight 
line drawn from the centre to the circumference. 

11. What is the circumferenee of a circle, whose diameter is 20 ft. 1 

12. What is the circumference of a circle, whose diameter is 45 rods 1 

628* To find the diameter of a circle from its circumference. 
Divide the circumference by 3.14159. 

Obs. The diameter of a circle may also be found by dividing the area by 
7854, and extracting the square root of the quotient. 

13. What is the diameter of a circle, whose circumference is 314.159 ft. t 

629* To find the area of a circle. (Leg. V. 11.) 
Multiply half the circumference by half the diameter ; or, muU 
tiply the square of the diameter by the decimal .7854. 

15. What is the area of a circle, whose diameter is 50 rods ? 

16. Find the area of a circle 200 ft. in diameter, and 628.318 ft. in dicum. 

. 630* To find the side of the greatest square that can be in- 
, scribed in a circle of a given diameter. 

Divide the square of the given diameter by 2, and extract the 
square root of the quotient. (ArL 681. Obs. 1.) 

17. The diameter of a round table is 4 ft. ; what is the side of the gieatest 
square table which can be made ftom it 1 

631* To find the side of the greatest equilateral triangle that 
can be inscribed in a circle of a given diameter. 

Multiply i the given diameter by 1.73205. (Leg. V. 4. Sch.) 

18. Required the side of an equilateral triangle inscribed in a cin^le of 20 ft, 
diameter^ 
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MEASUREMENT OP SOLIDS. 

632* In the measurement of solids it is customary to assume 
a cube as the measuring unit^ whose sides are squares of the same 
n^ne. (Art. 258. Obs. 2.) 

633* To find the solidity of bodies whose sides are perpen- 
(Ucj,^..to each other. 

Multiply the lengthy breadth, and thickness together, (Art. 286.) 

Obs. When the contents of a solid body and two of its sides are given, the 
othej' side is found by dividing the contents by the product of the two given 
■ides. (Art. 159.) 

1. What are the contents of a stick of timber 4 ft. squeure, and 85i ft. longi 

2. What is the capacity of a cubical vessel, 14 ft. 8 in. deepi 

634* To find the solidity of a prism. 

Multiply the area of the base by the height. (Leg. VII. 12.^ 

Obs. This rule is applicable to all prisms^ triangular, quadrangular, pentag- 
3nal, &c., also to all parallelopipedonSj whether rectangular or oblique. 

3. Find the solidity of a prism 46| ft. high, whose base is 7| ft. square 1 

635* To find the lateral surface of a right prism. 

Multiply the length by the perimeter of its base, (Leg. VII. 6.) 

Obs. If we add the areas of both ends to the lateral surface, the sum will be 
the whole surface of the prism. 

4. What is the surface of a triangular prism, whose sides are each 3 ft., and 
its length iSft.! 

636* To find the solidity of a pyramid and cone. 

Multiply the area, of the base by ^ of the height. (Leg. VI L 18.) 

5. What is the solidity of a pyramid 100 ft. high, whose base is 40 ft. square 1 

6. What is the solidity of a cone 150 ft. high, whose base is 15 ft. in diameter 1 

637* To find the lateral or convex surface of a regular pyra- 
mid, or cone. (Leg. VII. 16, VIII. 3.) 

Multiply the perimrter of the base by \ the slant-height. 

7. What is the lateral surface of a regular pyramid, whose slant-height ii^ 
15 ft., and base is 30 ft. sqiiare 1 

8. What is the convex swrface of a right crae^ whose slant-height is 94 ft 
and the perimeter of its base 37 ft. '{ 
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638< To iind the solidity of a frustum of a pyramid and cone. 

To the sum of the areas of tlie two ends, add the square root of 
the product of these areas ; then multiply this sum by \ of tlie per* 
pendicular height. (Leg. VII. 19. Sch., VIII. 6.) 

9. If the two ends of the frustum of a pyramid are 3 ft and 2 ft. square, and 
the height is 12 ft., what is its solidity 1 

63B* The convex surface of a frustum of a pyramid and 'done 
is found by multiplying half the sum of the circumferences of thf 
two ends by the slant-height. (Leg. VII. 17, VIII. 6.) 

10. If the circumferences of the two ends of the frustum of a cone are 18 ft 
and 14 ft., and its slant-height 11 ft., what is its convex surface? 

640* To find the solidity of a cylinder. 

Multiply the area of the base by the height. (Leg. VIII. 2.) 

11. Ji'ind the solidity of a cylinder 10 ft. in diameter, and 35 ft. high. 

12. Find the solidity of a cylinder 100 ft. in circumference, and 150 ft. high* 

B41* To find the convex surface of a cylinder. 

Multiply the circumference of the base by the height. (Leg. VIII. 1.) 

13. Find the convex surface of a cylinder 5 yds. in diameter, and 5 yds. long. 

642* To find the convex surface of a sphere or globe. 
Multiply the circumference by the diameter, (Leg. VIII. 9.) 

14. What is the surface of a globe 18 inches in diameter 1 

15. If the diameter of the moon is 2162 miles, what is its surface? 

643* To find the solidity of a sphere or globe. 

Multiply the surface by ^ of the diameter. (Leg. VIII. 11.) 

16; Find the solidity of a globe 15 inches in diameter. 

17. The diameter of the moon is 2162 miles : what is its folidity 1 

MEASUREMENT OF LUMBER. 

644* The area of a board is^und by multiplying the length inlo the mean 
yreadth. (Arts. 622, 623.) 

The solid contents of hewn or square timber are found by mtUti^ying tke 
'£ngik into the mean breadth and depth. 

The solid contents of round timber are found by multiplying the length 
by \ the mean girt or circumference. 

Oba. 1. Tha mean breadth of a tapering board is found by measuring i^ ia 
the zoiddle, )r by taking \i the sum oi \.\x& \ittBi^\>aa o^ >3Qa v«^ tsa&a. 
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3. The mean dimensions of square and round timber are found in a similar 
manner. 

3. The method for finding the solidity of round timbc r makes an allowance 
of about -^ for waste in hewing. (Arts. 640, 258. Obs. 3.) 

18. Find the area of a board 12 ft. long, and the ends 14 in. and 12 in. wide. 

19. Find the solidity of a joist 16 ft. long, the ends being 8 in.^ and 4 in. sq. 
20 Find the soUdity of a log 50 ft. long, the circumferences of the ends 

Deing 6 ft. and 4 ft. 

GAUGING OF CASKS. 

645* The process of finding the contents or capacities of, casks 

and other vessels is called Gauging. 

040* T^ contents of casks are found by muUiplying the square of the mean 
diameter into the length; then this product multiplied by .0034 will give the wine 
gaUons^ and multiplied by .0028 ^ill give the beer gaUon^. 

Obs. The mean diameter of a cask is found by adding to the head diameter 
.7 of the difference between the head and bung diameters when the staves are 
very much curved; or by adding .5 when very little curved; and by adding .55 
when they are of a medium curve. 

21. How many wine gallons in a cask but little curved, whose length is A& 
in., its bung diameter 40 in., and its head diameter 36 in. 1 

22. How many beer gallons in a cask much curved, whose length is 64 in., 
its bung diameter 52 in., and head diameter 46 in. 1 

TONNAGE OF VESSELS. 

647* Gfyvernment Rule. — I. If the vessel be dov^le-deckea^ take the lengta 
from the fore part of the main stern to the after part of the stern-post, above the 
upper deck ; then the breadth at the broadest part above the main wales, half 
of which breadth shall be accounted the depth of such vessel; from the length 
deduct throe-fifths of the breadth, multiply the remainder by the breadth and 
the product by the depth ; divide the last product by 95, and the quotient shall 
be deemed the true tonnage of the vessel. 

II. If the vessel be si7Lgle-decked, take the length and breadth as above di- 
rected, deduct from the length three-fifths of the breadth, and take the depth 
from the under side of the deck plank to the ceiUng in the hold, then multiply 
and divide as before, and the quotient shall be deemed the tonnage. 

3arpenter^s Ride. — The continued product of the length of the keel, the 
breadth at the main beam, and the depth of the hold in feet,- divided by 95 will 
give the tonnage of a single-decked vessel. For a doubU 'decker^ instead of 
5ie depth of the hold, take half the breadth at the beam. 

23. What is the government tonnage of a do able-decker, whose engt) if 
150 ft., the breadth 35 ft., and the depth 25 ft. 1 

24. What is the carpenter's tonnage of the same vesseH 
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MECHANICAL POWERS. 

648* The Mechanical powers are six, viz: the lever, the whed 
and axle, the pulley, the inclined plane, the screw, and the toedge» 

649* When the power and weight act perpendictUarly to the arms of a 
straight lever ^ the power is to the weighty as the distarice from the fulcrum to 
the toeighi is to the distance from the fulcrum to the power. 

1. If the power is 100 lbs., the long arm 10 ft., and the short arm 2 ft., what 
weight can be ra'jsed 1 

2. The arms of a lever are 15 ft. and 4 ft., and the weight raised 500 lbs.: 
what is the lower ^ 

650* When a weight is sustained by a lever resting on two props^ 
The long arm : the short arm : : the weight supported by the long arm : the 
weight supported by the short arm. Hence^ 

The whole length : short arm : : whole weight^, weight on s. a. (Leg. III. 16.) 

3. A and B carry 256 lbs. suspended upon a pole 5 ft. from A and 3 ft. firom 
B : how many pounds does each carry 1 

4. A and B carry 90 lbs. upon a lever 12 ft. long : where must it be placed, 
that B may carry i of it 1 

651* The wheel and axle operate on the same principle as the lever; ths 
semi-4iameter of the wheel answers to the long arm, and the semi-diameter of 
the axle to the short arm. 

5. If the diameter of a wheel is 6 ft., and that of the axle 1 ft., what weight 
will 100 lbs. raise ? 

6. A wheel is 8 ft. diameter, an axle 1 1 ft. : what weight will 200 lbs. raise 1 

653* In the application of movable pvUeys^ 

The POWER : tfve weight : : 1 : ttoice the number of pulleys. 

7. What weight can a power of 200 lbs. raise with 4 movable pulleys 1 

8. What power with 8 pulleys will raise a pillar of granite weighing 10 tons t 

653. The perpendicular height of an in^liiied plane is to Us length, as tkf 
power to the weight. 

9. What power will draw a train of cars weighing 100000 pounds up an in- 
clined plane which rises 60 ft. to a mile 7 

654. The screw acts upon the principle of the inclined plane Hence, 
The distance between the threads is to the circumference of a circle described by 

the power y as the power is to the weight.. 

10. What weight can be raised by a prwer of 1000 lbs. applied to a screw 
whose threads are 1 inch apart, at the end of a lever 12 ft. long 1 

655* The povjy applied to the head of a wedge is to the ioeight, as half the 
thickness of the head is to the lengtb <i>f its side. In the use of the wedge, not 
hm than half the power is lost \)y tt .cUoix against the si les. 



MISCELLANEOUS j!.XAMPLBS. 395 

MISCELLANEOUS EXAMPLES. 

1. Tlie sum of two numbers is 980, and their difference 63: what are the 
nambers 1 

2. The product of two numbers is 4410, and one is 63 : what is^he other 1 

3. What number multiplied by 2&f-, will produce 145 1 

4. What number multiplied by 6^, will be equal to 7i multiplied by 5| ) 

5. If an army of 24000 men have 520000 lbs. of bread, how long will it .ul 
them, allowing each man 1^ lbs. per day 1 

6. What is the interest of $5256 for 60 days, at 7 per cent. 1 

7. What is the amount of $16230 for 4 months, at 6^ per cent. 1 

8. What is the bank discount on $1200 for 90 days, at 6 per cent 1 

9. For what sum must a note be made, payable in 4 months, the proceeds 
of which shall be $1800, discounted at a bank at 7 per^cent 1 

10. A capitalist sent a broker $25000 to invest in cotton, after deducting his 
commission of 2i per cent. : what amount of cotton ought he to receive 1 

11. A merchant bought 500 yards of cloth for $1800: how must he retail it 
by the yard to gain 25 per cent. 1 

12. A man bought 640 bbls. of beef for $5000, and sold it at a loss of 12 
per cent. : how much did he get a barrel 1 

13. If a man buys 1000 geographies, at Zl^ cents ajnece, and retails them 
at 50 cents, what per cent, will he make 1 

14. A grocer bought 180 boxes of lemons for $360, and sold them at 10 per 
cent, less than cost : what did he lose 1 

15. How many dollars, each weighing 412]^ grs., can be made from 16 lbs. 
5 oz. of silver^ 

16. How many eagles, weighing 258 grs. apiece, will 21 lbs. 10 oz. make 1 

17. How long a thread can be spun from 1 ton of flax, allowing 5 oz. will 
make 100 rods of thread 1 

18. How many revolutions will the hind wheel of a carriage 5 ft 6 in. in 
circumference, make in 2 miles 4 furlongs 1 

19. How many revolutions will the fore wheel of a carriage 4 fl. 7 in. in 
circumference, make in the same distance 1 

20. Bought 1500 doz. buttons for $187.50 : what was that per gross 1 

21. A man paid $132 for 40 bbls. of cider: what is that a quart 1 
23. A man paid $150-for 10 rods of land, what was that per acre 1 

23. A man having $2500, laid out -I of it in flour, at $5 per barrel : how 
many barrels did he buy 7 

24. The commander of an exploring expedition found that -f of his provistons 
were exhausted in 28 months : how much longer would they last 1 

25 What cost 15f lbs. of cheese, at $8f per hundred 1 

26. How many yards of carpeting | yd. wide will it take to cover a floor 
18 ft. long and 15 ft. wide? 
. 27. If -| yard of calico cost -f^., what will -| of an ell English cost 1 

28. How lotig will 468256 lbs. of beef last an army of f^M5 sridiers, allow- 
ing each man 1]^ lb. per day 1 
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29. How loiig would the same quantity of beef last the army, if reinforced 
jy 2500 men, allowing each man \\ lb. per day 1 

30. Bought I of a pipe of wine for $1*26: what was that per gallon? 

31. If a man can walk 17 miles in 5 hours, 12 minutes, 31 seconds, how 
far can he walk in 3 hours, 40 minutes, 36 seconds 1 

32. If a man traveling 11 hours per day, performs half his journey in 9 
days^ how long will it take him to go the other half traveling 10 hours a dayl 

33. If you lend a man $700 for 90 days, how long ought he to lend you 
$1200 to requite the favor 1 

34. A milkman's measure was deficient half a gill to a gallon : how much 
did he cheat his customers in selling 8720 gallons 1 

35. If 85 yds. of calico cost $10.20, what will 1500 yds. costl 

36. If 1650 lbs. of sugar cost $206.25, what will 87 lbs. cost 1 

37. If 1424 gals, of oil cost $1062, what will 210 gals, costl 

38. If \vind moves 2i miles per hour, how long is it in moving from the pole 
to the equator, a distance of 6214 miles 1 

39. If -j^ of a barrel of flour costs -f- of a dollar, what will -f of a bbL costi 

40. If ^ of a ton of chalk cost £f, what will -| of a ton costi 

41. If -3- of a bushel of wheat cost $§•, how much will -f- of a bushel cost! 

42. If f of a ship cost $16000, what will ^ of her costi 

43. If 16i bbls. of mackerel cost $653-, what wiir48J bbls. costi 

44. If 28i gals, of oU cost $31.25, how much wUl $250 buy 1 

45. At $3-J- for 40 doz. eggs', what will 460-J- doz. cost 1 

46. The President's salary is $25000 per annum : how much can he spend 
per day, and lay up $10000 of itl 

47. If one person lies in bed 9 hours per day, and another 6 hours, how 
much time will the one gain over the other in 20 years 1^ 

48. A cistern has three faucets ; the 1st will empty it in 10 min., the 2d in 
20 min., the 3d in 30 min. : in what time will they all empty itl 

49. A man and his wife drink a barrel of beer in 30 days, and the man alone 
can drink it in 40 days : how long will it last the wife 1 

50. A teacher being asked how many scholars he had, replied \ study Arith- 
metic, -^ study Latin, ^V Btudy Algebra, -j^ study Greometry, and 24 study 
French : how many scholars had he 1 

51. A man having spent i and i of of his money, had J£48} left: how much 
had he at first 7 

52. A man bequeathed ^ :>f his property to his wife^ -^ to his son, -J- to hii 
daughter, and the remainder, which was $1500, tto the Bible Society: what 
did his whole property amount to 1 

53. What is that number X of which exceeds ^ of it by- 45 1 

54. Pewter is composed of 112 parts of tin, 15 of lead, arid 6 of brass: how 
much will it take of each ingredient to make 5650 pounds of pewter 1 

55. Two travelers start at the same time from Boston and Washington to 
meet each other; one goes 5 miles an hour, the other 7 miles; the whole dis- 

Umce is 4^ miles : how fax wWl eafiYi tia.NeV'V 
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66. A grocer divided a barrel of flour into 2 parts, uo that the smalki con. 
tained i as much as the other : how many pounds were there in each 1 

57. A, B, and C, build a ship together ; A advanced $1000, B Sl'-5000, and 
C $13000 ; they gain $5000 : what is the gain of each 1 

58. A, B, and C, entered into partnefBhip ; A furnished $600, B and C to- 
gether $1800 ; they gained $960, of which B took $280 ; how much did A and 
C gain ; and B and C put in respectively 1 

59. The liabilities of a bankrupt are $63240, and his assets $12&18: what 
per cent, can he pay 1 

60. A bankrupt compromises with his creditors for 37j per cent. : h\ w mucli 
Will he pay on exclaim of $36561 

61. How much will he pay on a debt of $12680.375 1 

62. A owns -f and B -j^ of a ship ; A's share is worth $10000 more that 
B's : what is the value of the ship 1 

63. A man gave his oldest son -J- of bin ^ roperty less $50 ; to the second, he 

gave -J-; and to the youngest he gave tli • remainder, which was -^ less $10: 
what was the amount of his property 1 

64. A man and boy together can frame a house in 9 days ; the man can 
frame it alone in 12 days: how long will it take the boy to frame it 1 

65. A cistern has a receiving and a discharging pipe ; when both are run- 
ning it takes 18 hours to fill it; if the latter is closed it requires 15 hours to 
fill it : if the former is closed, how long will it take the latter to empty it 7 

G6. Four men, A, B, C, and D, spent £255, and agreed that A should pay 
I ; B i ; C i ; and D | : how much must each pay 1 

67. A, B, and C, formed a joint stock of j£820, and gedned £640, in the 
division of which A received £5 as often as B did £7, and C £8 : how much 
did each put in and receive 1 

68. A, B, and C, gained a certain sum, of which A and B received $640, 
B and C $880, and A and C $800 : what was the gain of each 7 

69. What number is that -ft- and ■} of which being multiplied together, will 
produce the number itself 1 

70. A club spent £2, 12s. Id. ; on settling, each paid as many pence as there 
were individuals in the party : how many were there in the party 1 

71. The sum of two numbers is 120, and the difierence of their squares is 
4800 : what are the numbers 1 

72. The difference of two numbers is 53, and the difference of the squares 
b 10759 : what are the numbers 1 

73. The diagonal of a square is 80 ft. : what is its side 1 

74. The diagonal of a square field is 120 rods : what is its aref 1 

75. Find the side of the greatest square beam which can be hewn Vom 
log 5 ft. in diameter 1 

76. The mainmast of a ship is 95 ft. long, the diameter of the base is 3j ft., 
Uiat of the top 2i ft. : what is its solidity } 

77. A man wished to tie his horse by a rope so that he coold fted on juat an 
■ere of ground * now long must the rope be? 
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78. What is the area of a circle 1 mile in circumference 1 

79. If the diameter of the son is 887000 miles, what is its surface? 

80. If the diameter of Jupiter is 8G255 miles, what is its solidity 1 

81. A coniced stack of hay is 20 ft high, and its base 15 ft. in diametaii 
what is its weight, allowing 5 lbs. to a cubic foot '2 

82. How many bushels will a cubical bin contain whose side is 9 fi. 1 

83. How many hogsheads will a cylindrical cistern 10 ft. deep and 6^ I. 
dhuneter contain 1 

84. How far from the end of a stick of timber 30 ft. long, of equal size frooi 
end to end, must a lever be placed, so that 3 men, 2 at the lever, and 1 at the 
end of the stick, may each carry | of its weight? 

85. How many different ways may a class of 26 scholars be arranged 1 

86. If 100 eggs are placed in a straight line a rod apart, how many miles 
must a person travel to bring them one by one to a basket placed a rod from 
Uie first egg 1 

87. What is the sum of the series 1, !■}, 2, 2^, 3, &«., to 50 terms 1 

88. A blaclLsmith agreed to shoe a horse for 1 mill for the first ncdl in his 
shoe, 2 mills for the second nail, and so on : the shoes contained 32 nails: how 
much did he receive 1 

89. Said a mule to an ass, if I take one of your bags, I shall have twice as 
many as you, and if I give you one of mine, we shall have an equal number: 
with how many bags was each loaded ? 

90. What number taken from the square of 48 will leave 16 times 541 

91. Divide $1000 between A, B, and C, and give A $120 more than C, and 
C $95 more than 6. 

92. A person being asked the hour of the day, said, that the time past noon 
was ^ of the time till midnight : what was the hour ? 

93. A, B, and C, can trench a meadow in 12 days ; B, C, and D, in 14 days; 
C, D, and A, in 15 days ; and D, B, and A, in 18 days. In what time would 
it be done by all of them together, and by each of them singly 1 

94. Suppose A, B, and C, to start from the same point, and to travel in the 
same direction, round an island 73 miles in compass, A at the rate of 6, B of 
10, and C of 16 miles per day : in what time will they be next together 1 

95. At what time between 12 and 1 o'clock do the hour and minute hands 
of a common clock or watch point in directions exactly opposite ? 

96. In how many years will the error of the Julian Calendar involve the 
loss of a day 1 

97. A man's desk was robbed 3 nights in succession ; the first night half the 
number of dollars were taken and half a dollar more ; the second, half the re- 
mainder was taken and half a dollar more; the tldrd night, half of what was 
then left and half a dollar more, when he found he had $50 left : how much 
bad he at first 1 

THE END. 



ANSWERS TO EXAMPLES. 

Note. — At the urgent request of several distinguished Teachers, who havfl 
teceived Thomson's Higher Arithmetic with favor, the publishers have issued 
an edition of it, containing the answers in the end of £he book. It is hopea 
that pupils, who may use this edition, will have sufficient regard to their own 
improvement, never to consult the answer till they have made a strenuous and 
persevering effort to solve the problem themselves. 

N. B. — The work without the answers is published as heretofoie. 

ADDITION.— Arts. 59^61. 



Ex. 



An 8. 



1. $5445. 

2. 41757 bushels. 

3. 11596 pounds. 

4. $31661. 

5. $5583. 

6. 65440 sq. miles. 

7. 102451 sq. m. 

8. 528524 sq. m. 

9. 666327 sq. m. 

10. 1362742 sq. m. 

11. 233890. 

12. 828463. 

13. 990240. 

14. 96181521. 

15. 127215713. 

16. 869754587. 



Ex. 



Ans. 



17. 288011295. 

18. 14303433. 

19. 100611775. 

20. 1805851434. 

21. 337^51. 

22. 7221. 

23. 4251988. 

24. 3795. 

25. 73464390. 

26. 33604444. 

27. 15821984. 

28. 97059404. 

29. 1038220930. 

32. $570805. 

33. 6460458 yards. 

34. 6657039 pounds 



1. $7095. 

2. 28984 bushels. 

3. $30954. 

4. $46025. 

5. 68000000 miles. 
■6. $6327597. 

7. $26176670. 

8. $1644737. 

9. $7977899. 



SUBTRACTION.— Art. 

10. $12280043. 

11. $23563746. 

12. 430143 tons. 

13. 149237. 

14. 3393329. 

15. 54399581. 

16. 8825431. 
17: 4001722. 
18. 2601900. 



Ex. 



Ans. 



35. 
36. 
37. 
38. 
39, 
41. 
42. 
43. 
44. 
45. 
46. 
47. 
48. 
49. 
50. 
51. 

76. 



9429190. 

11178170 

10306156. 

10662291. 

40. Given. 

214. 

253. 

276. 

19443. 

20714. 

2476372. 

$132085946. 

$107109740. 

2069857 tons. 

$57981492. 

Given. 



19. 5313439. 

20. 543679. 

21. 2007984. 

22. 45103074. 

23. 66729549. 

24. 72820280. 

25. 55301760. 

26. 80200180. 

27. 95658143. 
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SUBTRACTION CONTINUED. iAT. T6» 



Ex. 



An 8. 



28. 9000001. 
20. 99899999. 
30. 83128433. 
81. 40592424. 

32. 55352005. 

33. 19957466. 
84. 77919261. 
35. 70051563. 
86. 53201371. 

37. 25311703, 

38. 86282745. 





Ex. Ans 


Ex. Axs. 




39. 85807625. 


50. 925. 




40.* 1598. 


51. 1511. 




41. 4004. 


52. 41845. 


• 


42. 1384. 


_ ) $46900, W. 
^^* ) $69450, H 




43. 14061. 




44. 12494. 


54. $2410 lost 




45. 11547. 


55. 171826. 




46. 3295. 


56. $1674787. 




47. 1606. 


57. $97. 


- 


48. 3707. 


58. $3893. 


49. 2664. 


59. Given. 



M CLTIPLIC ATION.— Art 



1. $24795. 

2. $36099. 
8. $56700. 

4. 90520 miles. 

6. 74175 pounds. 

6. 372500 days. 

7. 960000 rods. 

8. 20835. "" 

9. 21576. 

10. 68198. 

11. 176400. 

12. 1554768. 

13. 6497800. 

14. 1674918. 

CONTRACTIONS 

8. $1776. 

9. $5760. 

10. $8100. 

11. 5782 s. 

12. 23808 miles. 

13. $11736. 

14. 19845 s. 

15. $32256. 

17. 46500 bushels. 

18. 365000 days. 

19. 2534860000. 



15. 3931476. 

16. 415143630. 

17. 31884470. 

18. 8468670. 

19. 43506216. 

20. 11847672. 

21. 57380625. 

22. 11050155200. 

23. 12810000. 

24. 48288058. 
2^. 3473567604. 

26. 88789980848. 

27. 9313702853. 

28. 67226401140. 

IN MULTIPLICATION 

20. 312046700000. 

21. 52690078000000 

22. 6890634570000- 
000. 

23. 494603050600- 
000000. 

24. 87831206507- 
000000000. 

25. 678560051090- 
000000000. • 

28. 18750 pounds. 



93. 

29. 239968374861. 

30. 449148410434. 

31. 289975559744. 

32. 294144537440. 

33. 335834314400. 

34. 18834782688. 

35. 109588282650. 

36. 654638320927. 

37. 396890151372. 

38. 554270292192. 

39. 2985984. 

40. 57111104051. 

41. 60435595442394 

42. 87112343040000 

.—Arts. 97— 10§« 

29. 96000 pounds. 

30. 359400000. 

31. 143759940000. 

32. 28708635000000 

34. 128240000. 

35. 2309760000. 

36. 26366200000. 

37. 144447000000. 

39. 31276000000. 

40. 3747600000000. 

41. 18064680000000 
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Ex. 



CONTRACTIONS IN MULTIPLICATION CONTINUED. 

Ans. 



Ans 



42. 664726500000- 
000. 

43. 1075636900000- 
000. 

45. 45514. 

46. 68476. 

47. 400624. 

48. 907002. 
60. 132525. 

51. 307664. 

52. 2333616. 
63. 5691627. 

65. 474309. 

66. 6027966. 

67. 7293699. 

68. 4629537. 

63. 54530. 

64. 72819. 

65. 346896. 

66. 6624403632. 

67. 17651712450. 

68. 21983532672. 

71. 625. 

72. 2916. 

73. 6184. 



Ex 



Ans. 



74. 4140. 

75. 27986. 

76. 154250. 

77. 11348400. 

78. 34639552. 

79. 2685942. 

80. 2801960. 

81. 72156000. 

82. 1680000000. 

83. 2000000000. 

84. 43644865. 

85. 81708550. 

86. 401939564. 

87. 476413195. 

88. 62220780. 

89. 637049231. 

90. 406101366. 

91. 42261696. 

92. 504159579. 

93. 6724232757. 

94. 7306359. 

95. 21760506. 

96. 39429936. 

97. 2283344802. 

98. 650633256. 



Ex. 



99. 
100. 
101. 
102. 
103. 
104. 
105. 
106. 
107. 
108. 
109. 

110. 
111. 
112. 
113. 
114. 
115. 

116. 

117.. 

118. 



180600000. 

2722946304. 

2172069918. 

7225. 

65536. 

104650. 

12744790. 

31049291000. 

2732116062240 

222310980000 

20066857745- 

896. 

1256700743298 

37968867755. 

39073118478. 

1021288493520 

1421400000000 

60302400000- 

000. 

91300203000- 

000. 

680040000000- 

000. 

4000000000- 

000000. 



DIVISION.— Art. 127. 



1. 46 bu. 

2. 85 bbls. 

3. t68'56J- 

4. $3. 

5. $68^ 



113. 

114. 

15. 

!l6. 

-2. 17. 

6. $73972|f?. 18. 

7. 20if| days. 19. 

8. 17818585- ds. ,20. 

9. 2778|i. 21. 

10. 1139iV. '22. 

11. 1448^. 23. 

12. i489H* 24. 



5697ff. 
3823ii. 
4166fi. 
21276-f^. 

12152ijV. 

191WV. 
873. 

48. 
48ff*4- 



87tV5. 
108. 

45. 



25. 3679. 

26. 4500. 

27. 50880t1A- 

28. 680. 

29. 235. 

30. 648. 

31. 267l0ifi. 
82. 563. 

33. 8826211- 

83(13 
6 S 9 9 ■ 

34. 23434402- 



-ft 



^. 



35. 826451- 

JlJiAfiA. 
18 3 4 6 6 • 

36. 1387805- 



6 5 4^2 1 

37. 900900900. 

90O9TiT. 

38. 1-0009000. 

9000iiff. 

39. 90000900- 

009TrhT. 
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CONTRACTIONS IN DIVISION.— Artb. ld»— 139. 



Ana 



1, 2. Given. 

3. 132|i a. 

4. 672. 

5. 460. 

6. 205. 
7 1265. 

8. 20;34;56d. 

9. $650; 7650; 
$43200. 

10. 267, and 
50000 R. 

11. 144, and 
360791 R. 

12. 5823, and 
67180309R 

14. 105 b. 

15. 184 bbls. 

16. 197+f. 



Ex. 



Ajis. 



18. 
19. 
20. 
21. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 
32. 
33. 
34. 
35. 
36. 



36. 

68. 

36iJ. 

75. 

1207. 

1690. 

65l2i. 

8654. 

83H. 

V6«. 

77tf. 

142if. 

94. 

194ii. 

1693if. 

3795ift- 
67. 

203-r^ 



5T' 



Ex 



Akb 



37. 15. 

38. le^. 

39. 17. 

40. 30. 

41. 250 days. 

42. 950 years. 

43. *10tV- 

44. |:285H- 

45. $39TVff. 

46. $2W. 

47. tlliiVr. 

48. $54Vft. 

49. *219if|- 

50. 18H- 

51. 13529fl. 

52. 124661+. 

53. 12454tf. 



Ex 



Ans 



54. 134469134 72. 



55. 228378Hi 

56. 94l501if. 

57. 478676if . 

58. 59207. 

59. 1826896. 

60. 13879 Iff 

61. 65964+11 

62. 6162^. 

63. I5831|it. 

64. 21ifBf. 

65. 4134+H. 

66. 39661H. 

67. 1658fff. 

68. 7405tVV. 

69. 4362-,V?. 

70. 3186.M-. 

71. 97 WH. 
920t*^ 



CANCELATION— Arts. ]$0, 151. 



2. 45. 
8. 63. 



4. 65. 

5. 73. 



6, 7. Given. 
8. 6. 



9. 
10. 



3i. 
3. 



APPLICATIONS OP THE FUNDAMENTAL RULES. 

Arts. 152—159. 



1. Given. 

2. 255 acres. 

3. 925 bu. 

4. Given. 

5. $190. 

6. 1125 sheep. 

8. $2240. 

9. $3436. 



11. 79. years ; 
94 yrs. 

12. $510i car. 
$345i hor. 

14. 65 years. 

15. 175 rods. 

17. 187825. 

18. 1033062. 



19. Given. 

20. 48 beggars. 

21. 20 flocks. 

22. Given. 

23. 20 years. 

24. 10 months. 

25. 1842. 

26. 1062. 



27. 632. 

28. 974. 

29. 7124; 5516 

30. 13000; 
12264. 

31. 21151 
20975. 

32. 786. 



PROPERTIES OF NUMBERS.— Arts. 162, 163. 

1—9. Given. 13. 2024122. 

10, 20212331. 14. 1522365. 

11. 2360147. 15. Given. 
J2. ] 331124. 16, 17. Given. 



18. 707961. 

19. 1036993. 

20. 9763020. 

21. 360913096. 



22. 1614386. 

23. 118620366. 

24. 3879090- 
582. 



?AOE|97, 98.] 


ANSWERS. 


403 




ANALYSIS OP 


COMPOSITE NUMBERS.— Art. 165. 


Ex. 


Ans. 


Ex. Ans. 


Ex. Ans. 


4. 


9=3X3. 


28. 2, 3, and 7. 


52. 2, and 37. 


5. 


2, and 5. 


29. 2, 2, and 11. 


53. 3, 6, and 5. 


6. 


2, 2, and 3. 


30. 3, 3, and 5. 


54. 2, 2, and 19. 


7. 


2, and 7. 


31. 2, and 23. 


65. 7, and 11. 


8. 


3, and 6. 


32. 2, 2, 2, 2, and 3. 


56. 2, 3, and 13. 


9. 


2, 2, 2, and 2. 


33. 7, and 7. 


67. 2, 2, 2, 2, and {». 


10. 


2, 3, and 3. 


34. 2, 5, and 5. 


58. 3, 3, 3, and 3. 


11. 


2, 2, and 5. 


35. 3, and 17. 


59. 2, and 41. 


12. 


3, and 7. 


36. 2, 2, and 13. 


60. 2, 2, 3, and 7. 


13. 


2, and 11. 


37. 2, 3, 3, and 3. 


61. 6, and 17. 


14. 


2, 2, 2, and 3. 


38. 6, and 11. 


62. 2, and 43. 


15. 


6, and 5. 


39. 2, 2, 2, and 7. 


63. 3, and 29. 


16. 


2, and 13. 


40. 3, and 19. 


64. 2, 2, 2, and 11. 


17. 


8, '8, and 3. 


41. 2, and 29. 


65. 2, 3, 3, and 6. 


18. 


2, 2, and 7. 


42. 2, 2, 3, and 5. 


66. 7, and 13. 


19. 


2, 3, and 5. 


43. 2, and 31. 


67. 2, 2, and 23. 


20. 


2, 2, 2, 2, and 2. 


44. 3, 3, and 7. 


68. 3, and 31. 


21. 


3, and 11. 


45. 2, 2, 2, 2, 2, and 2 


69. 2, and 47. 


22. 


2, and 17. 


46. 6, and 13. 


70. 6, and 19. 


23. 


6, and 7. 


47. 2, 3, and 11. 


71. 2, 2, 2, 2, 2, and 3 


24. 


2, 2, 3, and 3. 


48. 2, 2, and 17. 


72. 2, 7, a.nd 7. 


26. 


2, and 19. 


49. 3, and 23. 


73. 3, 3, and 11. 


26. 


3, and 13. 


60. 2, 5, and 7. 


74. 2, 2, 6 and 6. 


27. 


2, 2, 2, apd 5. 


61. 2, 2, 2, 3, and 3. 


75. 2, 2, 3, 3, and 3, 


76. 


120—2X2X2 


X3X6. 


82. 1492=2X2X373. 




144=2X2X2 


X2X3X3 


8032=2x2X2X2X2X 


77. 


180=2X2X3. 


X8X6. 


261. 




420—2X2X3 


X5X7. 


83. 4604=2X2X1151. 


78. 


714-2X3X7: 


X17. 


16806=2X3X2801. 




836=2X2X11 


LX19. 


84. 71640=2X2X2X3X3X6 


79 


674=2X7X41 


L. 


• X199. 




2898—2X3X3. 


X7X23. 


20780=2X2X5X1039. 


80. 


11492=2X2X1? 


JX13X17 


85. 84570=2X3X5X2819. 




980—2X2x5. 


X7x7. 


65480=2X2X2X5X1637. 


81. 


650=2X5X5: 


X13. 


86. 92352=2X2X2X2X2X2 




1728=2X2X2. 


X2X2X2 


X3X13X37. 




X3X8X3. 




81660 


=2X2X3X6X1801. 



T.H. 
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Ex. Ans. 


Ex. Ans. 


Ex. Ans. 


Ex. Anb. 


1. Given. 


6, 1. Given. 


12. 1. 


18. 12. 


2. 3. 


8. 15. 


13. Given. 


19. 18. 


8. 7. 


9. 14. 


14. 3. 


20. 35. 


4. 5. 


10. 111. 


15. 16. 


21. 6. 


5. 2. 


11. 39. 


17. 15. 


22. 28. 



LEAST COMMON MULTIPLE.— Arts. 176, 17T. 



1—3. Given. 

4. 90. 

5. 144. 

6. 180. 

7. 360 



8. 720. 

9. 12600. 

10. 504. 

11. 1134. 

12. 15015. 



14. 144. 

15. 600. 

16. 2520. 

17. 252. 

18. 1134. 



19. 360. 

21. 600. 

22. 1440. 

23. 13824. 

24. 51000. 



REDUCTION OF FRACTIONS.— Arts. 195-201 



1, 2. Given. 

3. f. 

4. f. 
6. i. 

6. f. 

7. f 

O. SJ"' 

Q liA 

». 60' 

10. ^. 

11. -H. 

12. i. 

13. -H. 

14. i. 



63. 
64. 
65. 
66. 
67. 
68. 
69. 
70. 
71. 



tao » 

640 > 
1 go . 
Tro* 



15. f 

16. f. 

1^. T¥r. 

1 Q 43 1 

21. 9. 

22. 5. 

23. 3f. 

24. 9f. 

25. 1. 

26. 60. 

27. 21. 

28. 52. 

29. 60f. 

j2AJa . JJLB. . AiLD. 
f 2^ I 420 > 4 5 0* 

64 > 6 4 f 6 4 0* 

1 go 



xaA* 

270 9 



mf: MU 



7 > 



6780 



56 > 



5 A Q g . 
7 5 6 I 



22 U5 

4636 

7 56 



2 2 6 • 

li 10. 
6 0* 



m; tm; -wi; nn 



4 2nnn . 
924 00* 

AQQOQ . 
6 5 * 
gBQO n . 
56 25ir > 



Sa I 6j} 
924 OU 

4fiii 

6 6 " 

39376 

5 6 2 5 



mu. 



■fiQQ 
00 



i3B..2.n.n 

6 5 ' 

g a B 

SO* 



f 562 



^2. fffW; W7V6V ; UHU^ 

73, 74, Given. 



76. 
77. 
78. 
79. 
80. 
81. 
82. 
83. 
84. 
85. 



34 g 

7 • 

1 • 



if 



30. 107iSi. 

33. Y. 

34. Y. 
35. 
36. 
37. 
38. 
39. 
40. 
41. 
42. 
43. 
44. 



5 1 4.n B 

60 • 

ae„i3 

If BO 

6 3.16 
6 • 

4 4,0.4 5 n. 

3Bag37a 



75. \i; A. 



if 

if 

7 2 
4 

iLfi. 

6 

■3-0 

4]f 
6 



3iL. 

36 » 

n; 

72 > 
4_fi.. 



6 * 
4 f 

42 > 



47. Tfr. 

48. 2 7 0> 

49. "YJrs* 

52. -ft. 

53. Tj^-. 

54. :^. 

55. f. 

56. •g'g-. 

57. "loV* 
58. 



nr* 

59. f. 

60. -iV. 

61. 62 Given 



6 » 



a. 

72 



JBJBLSl. . 

TTnrar > 



6 

4 

JUL 

6 

if 

H 



Tff 



TT* 



6» 

if. 



n. 



tW 



v> 



iVA» 
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REBUCTION OF FRACTIONS CONTINUED. — -ART. 301. 



Ex. 



Ans. 



86. nm; ^m; mu; 

Qtj 18880 . 22QB . -OJLiL. . El 5Q 
O I . 63otr > 6 so » 6 3 »• 6300 • 

88. -ftV; VW; t¥i; iff. 



Ex. 



Ans. 



89. im; WW; tWit; M^. 

yu, Ttroj 730 » TaTf TalT* 

oX, e4u» 64U> 640> 6 



ADDITION OP FRACTIONS.— Arts. 303-204. 



1—3. Given. 
4. 3H. 
6. 2isV- 
6. 2iV. 

'Jr. 2fH. 
8. liff. 

9. 2t^. 

10. Bftf. 

11. 5f. 

12. 2«J. 



13. ItV. 

15. 2x^. 

16. 21i^. 

17. llif. 

18. 6-5-. 

19. 6 If. 

20. 16-AV. 

22. VW,orTVjr; 



23. 
24. 
25. 
26. 
27. 
29. 
30. 
31. 
32. 
33. 



"TO > TcoT* 
TTy » TeTaT 

IsTJ ao* 

iij¥r; 
HP. 

4628 



4 3.0 2 B. 
1 6 • 



■} 



34. 
35. 
36. 
37. 
38. 
39. 
40. 
41. 
42. 
43. 



aaoQggaft 

■74.9A8J),»JI> 



(ft VftV 






SUBTRACTION OP PRA^TIONS.— Arts. 306-30§« 



4. tV. 

5. ft. 

0- ft=i. 

7. iVbV. 

8. iTOr. 

9. vm. 



10. iff. 

11 AJL 

J. JL. 9 0* 

12. 23. 

13. tWv- 

15. 12i^. 

16. 69H. 



17. 121W. 

18. 278+i. 

21. 125i. 

22. 238tV. 

23. 137f. 

24. 4661. 



26. 291f 

26. 603^7. 

27. 974tV. 

28. f. 

29. 8263f. 

30. 7lii. 



m 



MULTIPLICATION OP FRACTIONS .—CASE I.— Arts. 911— 17« 



1—3. Given. 
4. -V^=3f. 
6. -V=12i. 

6. 18-ft. 

7. 37f 

8. 48ff. 

9. 89^. 

10. 66f|l. 

11. 167TfT. 

12. 776A. 

13. 662itt. 

14. 15, Given. 
16. 735^. 



17. 633i. 

18. 37l6f. 

19. 4448f. 

20. 2264-A-. 

21. 12519i. 

24. 108. 

25. 127. 

26. 240. 

27. 435. 

28. 560. 

29. 621^. 

30. 701-}. 

31. 76 A. 



32. 514i. 

33..305iH. 

35. 10396^. 

36. 17460H. 

37. 366Vft. 

38. 2067-fflT. 

39. 35650ff. 

40. 235564if. 

43. 375. 

44. 738. 

45. 1178. 

46. 3450. 

47. 6796. 



48. 6897. 

49. 16282. 

60. 29318. 

61. 1280. 

62. 279. 
53. 4496. 
54.» 8113. 
55. 10413iV. 
66. 5672H. 

57. 6086t^. 

58. 43452. 

59. 74290A. 

60. 9228aH. 
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ANSWERS. [pages . 38 — 142. 



MULriPUOATIOir OF FRACTIONS CONTINUED. CASS II. 

Arts. 219, 220. 



Jb. . Ana. 


Ex. An8. 


Ex. Am8. 


Ex. Am. 


1, 2. Given. 


11. 17. 


20. 3232-^. 


29. 99^^. 


8« To — IT' 


12. 53+. 


21. 5148tW«'- 


30. 78f .. 


4. «i=TWr. 


13. 242ff. 


22. 6998iMi. 


31. 47-(V- 


6. tSV. 


14. 329. 


23. leliH. 


32. 86. 


6. i. 


16. 1362f. 


24. 63TVff. 


33. 401f. 


^. «». 


16. 8198if.' 


25. 2409 1-f. 


34. i474AVS- 


8. -m. 


11. 451i«. 


26. 466-rt. 


36. $972f. 


9. ». 


18. 834fH. 


21. 300000. 


36. $6323A- 


10. Given. 


19. 200lTVr. 


28. 700. 


37. 6601-^ m. 


CONTRACTIONS IN MULTIPLICATION OF 


FRACTIONS. 


Arts. 221— 225. 




a.i. 


11. f. 


21. 67600. 


32. 4762+. 


4. Vf. 


12. -iV. 


22. 99000. 


33. 15937*. 


5. +. 


13. i. 


23. 1871-f. 


34. 40187+. 


6. -^=2*. 


14. A. 


24. 14220. 


35. 65460. 


7. f 


15. -A-. 


26. 2183i. 


37. 1278+. 


ft A. 


16. ^. 


27. 184661. 


38. 4088+. 


9. +. 


19. 493i. 


28. 6680. 


89. 8160. 


10. 26. 


20. 8633i. 


29. 430000. 


40. 98833+ 


DIVISION OF FRACTIONS.— Arto. 226—241. 


4—3. Given. 


18, 19. Given. 


33. 9TVff. 


61. -ft. 


4. A- 


20. «. 


34. 13iff. 


52. +. 


6. 1^. 


21. ^. 


37. IStWt. 


63. 31+. 


6. -A— iV' 


22. 23i. 


38. 8 ft V() . 


64. tV. 


7. T^. 


23. 40i. 


40. 220^. 


55. 1|. 


8. A=i. 


24. i. 


41. 80ft. 


66. 1. 


9. yw- 


26. i. 


42. 60if. 


68. lif. 


10—13. Given. 


26. 8ff. 


43. 6t^. 


69. A. 


14. l^fr. 


29. 186. 


46. 883TVir. 


60. A- 


16. 2+f. 


30. 168. 


47. 64TWr- 


61. 6+. 


16. 3f+. * 


31. lli^. 


49. 2-^. 


QS. +. 


17. m- 


32. llf}. 


60. ii. 


64. +. 


APPLICATION OF FRACTIONS.— Art. 


242. 


1. 88H yds. 


4. $14+f. 


1. $1648^. 


10. 6606A B« 


2. lea-iVibs. 


6. $62ii. 


8. $661 6i. 


11. $488f. 


A «54f . 


6. $635-fj. 


9, 11616. 


12. $100. 
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APPLICATION OF FRACTIONS CONTINUED. ART. 243. 



Ex 



Ams 



13. $161111. 

14. 404552fflb 

15. $1806-1. 

16. 3612i bu. 

17. $30968f. 

18. 6939-rtrm. 

19. 6229 m. 

20. $9l76i. 



Ex. 



Ans. 



21. 165iyds. 

22. 218ilbs. 

23. 626-} gals. 

24. 20TVlbs. 

25. 53|y(is. 

26. 27 boxes. 

27. 153f bbls. 

28. 29+S- suits. 



Ex 



Ans. 



29. 38tV rods. 

30. $3-f|f. 

31. $6|. 

32. 584^ bu. 

33. 4f doz. 

34. e^ cts. 

OOm t7 196 S. 

36. $13VW. 



Ex. 



Ans. 



37. 
38. 
39. 
40. 
41. 
42. 



$5ifi. 
42tSt tons* 

$llw-. 

$l+M*. 

$3-fJf. 
266tHt d- 
43. $33798ii*. 



REDUCTION.— Art. 282. 



2. 

3. 

4. 

6. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 

15. 

16. 
17. 
18. 
19. 
20. 
21. 
22; 
23. 
24. 
25. 
26. 
27. 



68810 far. 

86768 far. 

284079 far. 

96616 far. 

£26, 13s. 6d. 3 far. 

£433, Is. 2d. 3 far. 

266 guin. 18s. 8d. 

1448 sixpences. 

6060 threepences. 

170472 grs. 

9000 pwts. 

1010047 grs. 

2 lbs. 1 oz. 10 pwts. 

16 grs. 

177 lbs. 9 oz. 12 pwts 

1696 lbs. 

664000 oz. 

104300 lbs. 

71680000 drs. 

lOcwt. 16 lbs. 

133T.12cwt.351bs 

1 T. 202 lbs. 1 oz. 

9120 drs. 

37440 sc. 

64 lbs. 11 oz. Sdrs. 

88lbs.4oz.7drs.2sc 

142660 ft. 



28. 8663600 in. 

29. 6280000 yds. 

30. 64 m. 7 fur. 38 r. 

2 yds. 2 ft. 

31. 91. 2 m. 4 fur. 31 r. 
liyds. 2 ft. 7 in. 

32. 5031 rods. 

33. 17 m. 20 r. 

34. 132106600 a 

35. 2660 na. 

36. 6000 qrs. 

37. 6396 yds. 2 qrs. Ina 

38. 9302F.e.4qrs.3na 

39. 10166 na. 

40. 7116 qts. 

41. 693 ^Is. 

42. 26628 gi. 

43. 48 bar. 20 gals. 

44. 117 pi. 1 hhd. 46g. 

3 qts. 1 pt. 2 gi. 

45. 102128 gi. 

46. 12960 pts. 

47. 87 bar. 26 gals. 

48. 630 hhds. 44 gals. 

49. 19620 pts. 

50. 488 qts. 

51. 24440 qts. 



52. 28992 pts. 

63. 1427bu. Ipk. 

54. 130100 qts. 

55. 36360 min. 

56. 31657600 sec. 

57. 84wks.6hrs.45nuii 

58. 65d. 2h. 4m.40 8ec 

59. 31656928 sec. 

60. 946728000 sec. 

61. 10 yrs. 

62. 397200". 

63. 1360000." 

64. 2126°, 11', 54". 
66. 6666568. 16°, 40'. 

66. 470660 sq. ft. 

67. 4366073i sq. ft;. 

68. 32640868360 sq. in, 

69. 582 A. 1 R. a r. 
269i sq. ft. 

70. 269200 cu. in. 

71. 4661562 cu. in. 

72. 10877760 cu. in. 

73. 49 cu. ft. 1 cu. iiL 

74. 306C. 48cu.ft. 

76. 4492800 cu. in. 

76. 62 T. 40 cu. ft. 

180 cu. in. 



APPLICATIONS OF REDUCTION.— Arts. 2§3— 284. 



1. Given. 
^. 576 lbs. avoir. 
3. 691 lbs. 10 oz. 
6-ffy drams. 



4. l77+lbs.Troy,or| 7. 58 lbs. 4 oz. Troy. 
145i|f lbs. avoir. 8- 21fi^ lbs. Troy. 

5. 265^ lbs. Troy, or 9. 271 lbs. 3 oz. 
218itf lbs. avoir. 10. Given. 



i 
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ANSWERS 



[pages 171 — 180 



APPLICATIONS OP REDUCTION CONTINUED. ARTS. 285 — 293* 



Ex. 



Ans. 



11. 360 sq.ft. 

12. 14 A. 10 sq. rds. 

13. 108 sq. y. 8 sq. ft. 

14. 446 A. 1 R. 
16. 40 A. 

16. 36 sq. yds. 

17. 66 sq. yds. 

18. 111^ sq. yds. 

20. 56-J cu. ft. 

21. 126 cu. ft. » 

22. 86 C. 2 cu. ft. 

23. 748 cu. ft. 

24. 756 cu. ft. 

25. 72 cu. yds. 

26. 160 cu. ft. 

27. 1800 cu. ft. 
29. 17280 bu. 



Ex. 



Ans. 



30. 3456 wine gals. 

31. 8640-f w. gals. 

32. 5184 beer gals. 

33. 6912 b. gals. 2 qts 

34. 80-ft- bu. 

35. 100 bu. 

36. 800 bu. 

37. 897ff w. gals. 

38. 7l2f^| bar. 

39. 902867fH- liMs. 

41. 622f cu. ft. 

42. 1244^ cu. ft. 

43. 8ff cu.' ft. 

44. 210^ cu. ft. 

45. 842t%- cu. ft. 

47. 42-2^ bu. 

48. 46-ft-gals. 



Ex. 



Ans. 



49. 14 hhds. 48+* g. 

51. 51fi beer gals. 

52. 45f^ wine gals. 

53. 24|^ w. gals. 

54. 1598 w. gals. 

55. 2207H w. gals. 

56. 3125ff qts. 

57. 2734ff gals. 

59. 8 min. 36 sec. 

60. 39 min. 

61. 1 hr. 8 m. 40 sec. 

62. 33 min. 48 sec. 

63. 12h.28m. 12 s. 

64. Given. 

65. 4° 45''. 

66. 12° 46'. 

67. 13° 23'. 



COMPOUND NUMBERS REDUCED TO FRACTIONS.— Art. 296. 



1-4. Given. 

O. *'4 a* 

6. £ I J J . ' 

8. 1^ lb. Troy. 

9. ^ lb. Troy 
10. ff lb. avoir. 

11. m T. 



12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 



^yd. 

9 6 U '"• 

■^zV A. 
T¥r sq. 

i hhd. 

T-h-d- 
Tot tr- 



20. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 



6 6 6 4 6* 

1. 

33* 



6 
136 



29. -fTo' 

30. "leVoO- 

31. 'stf u6« 

32. 12 9 6 6 • 
So. "iV* 

34. -ftV. 

35. i. 

36. -ft. 



FRACTIONAL COMPOUND NUMBERS 

AEDUCED TO WHOLE NUMBERS OP LOWER DENOMINATIONS. — ArTS. SdT, 398b 



3. I7s. 6d. 113. 2 qts. 1 pt. l^gi. 

4. 7d. t far. 14. 55 gals. 1 pt. 

6. 5oz. 2p. 20fg. il6. 3pks. Iqt. lipts. 

6. 12 pwts. 12 grs. '17. 46 min. 40 sec. 

7. 10 oz. 10| drs. 18. 21 hrs. 36 min. 

8. 571bs. 2oz.4fdrs. 19. 22i s€C. 
9 1250 lbs. 20. 17' 8^. 

10 2 ft. 4i in. I22. f H d. 

11. 6 ft. 2iin. |23. -^^f oz. 

12. I77r. 12ft. lOm.24. -Hr. 



25. 6ifhrs. 

26. 2688 min. 

27. 8-^9- na. 

28. 17ff qts. 

29. 174-lif qts. 

30. 4ff oz. 

31. 66 pwts. 

32. I^r. 

33. -^ sq. ft. 

34. 70' 
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COMPOUND ADDITION.— Art. 300. 



Ex. 


Ans. 


Ex. 


Ans. 


Ex 


Ans. 


3. 


£106, 33. Id. 


10. 


1091.2m.6fur. Ift 


16. 


240 ffals. 

181 hhds. 69 gala 


4. 


£188, 13s. id. 


11. 


114 yds. 3qrs. 


17. 


6. 


9 T. 8 cwt 17 lbs. 


12. 


387 yds. 1 qr. 




1 pt. 1 gi. 


6. 


46 T. 4 cwt 67 lbs. 


13. 


138 A. 114 sq. r. 


18. 


116 w. 16 h. 26 m. 




2oz. 




80 sq. ft. 


19. 


I|p2 bu. 1 pk. 6 qts. 


7. 


107 lbs. 7 0.8 p. Ig. 


14. 


468 A. 1 R. 33 sq. r. 


20. 


136 qrs. 3bu. 3 pks 


8. 


330lbs. 2o. 3p. 6g. 


16. 


43 sq. yds. 6 sq. ft. 




2 qts. 


9. 


4fur. 13r.13ft.3in. 




126 sq. in. 







COMPOUND^UBTRACTION.— Arts. 302, 303. 



1. Given. 

2. £9, 2s. 8d. 3 qrs. 

3. £60, 4s. 7d. 3 qrs. 

4. £499, 13s. 4d. 2 qrs. 
6. 8 cwt. 1 qr. 6 lbs. 

10 oz. 

6. 24 T. 1 cwt. 71 lbs. 

7. 19 m. 289 . 2 ft. 

8. 1 1. 1 m. 7 fur. 10 r. 
12ift. 



9. 36 bu. 2 pks. 6 qts. 

10. 19 qrs. 6 bu. 2 pks. 

11. 66 yds. 2 qrs. 3 na. 

12. 44 yds. 1 qr. 3 na. 

13. 6 gals. 2 qts. 1 pt. 

14. 48 hhd. 46 g. 2 qts. 
16. 86 A. 119 r. 

16. 236 A. #r. 

17. 66 C. 90 cu. ft. 

18. 339 iJU. ft«26in. 



19. 
20. 
21. 
22. 

23. 
24. 
26. 
26. 
27. 



26° 3' 16". 

36° 3' 30" 

lOo 26'. 

64 yrs. 2 mos. 2 wki 

6 d. 2 hrs. 46 min. 6 s 

Given. 

67 30-3. 9 mos. 22 d. 



1 3n*. 6 mos. lid. 
3 yrs. 9 mos. 22 d. 



COMPOUND MULTITPLICATION.— Art. 305. 



1, 2. Given. 

3. £247, 6s. Id. 

4. £24, 9d. 

6. 17 T. 65 lbs. 

6. 403 T. 17 cwt. 66 lbs 

7. 6891bs.8oz.l6pwts 

8. 6 lbs. 10 oz. lOpwts 

9. 3039 hhds. 39 gals. 
1 qt. 1 pt. . 

10. 6668 pi. 32 gats. 

11. 2368 yds. 

12. 6376 vds. 

13. 14778 m. 1 fur. 82 r. 



14. 2044 1. 1 m. 4 fur. 

30 r. 
16. 8962 bu. 16 qts. 

16. 2968qrs.6bu.2jpks. 
6 qts. 

17. 7821 A. 20 r. 

18. 26172 A. 1 R. 3 r 

19. 24646 cu. ft. 930 
cu. in. 

20. 96360 C. 60 cu. ft. 

21. 12783 d. 11 h. 28 m. 

22. 1199 yrs. 9 mos. 
3 wks. Id. 



23. 168910 13' 30" 

24. 204° 10'. 

26. 4681 bu. 8 qts. 

26. 2453 bu. 4 qts. 

27. £6, 16s. lOid. 

28. £679, 3s. 4d. 

29. £297. 

30. £607, 16s. 3d. 

31. 36 C. 74 cu. ft 
944 in. 

32. 866 lbs. 12 oz. " 

33. 26418 lbs. 12 oz. 

34. 8662 gals. 2 qts. 



COMPOUND DIVISION.— Art. 307. 



l*-3. Given. 

4. 51 lbs. 3 oz. 10 pwts. 
l%f grs. 

5. 31 bu. 14|- qts. 

6. 25 bu. 1^ pts. 

7. £20. Is. 6d. 



8. £4, 1 7s. 3d. i qr. 

9. 10 yds. 3 qr||§l| na. 

10. 9 yds. 1 qr. ^| na. 

11. 83 m. 2 fur. 26 r. 11 ft. 

12. 214 m. 2 fur. 27 r. 
4 ft. f in. 



i 
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ANSWERS. 



[pages 196 — ^201 



COMPOUND DIVISION CONTINUED. ART. 307. 



Ex. 



Amb. 



13. 1 gal. 2 qts. 1 pt. Iff gi. 

14. 44 hhds. 29 gals. 1 pt. li gi. 
16. 24 d. 8 hrs. 42 min. 40 sec. 

16. 10 yrs. 35 d. 1 hr. 13 min. 
11-^ sec. 

17. 1° 48' 41i". 



tf^ 



Ex. 



Ans- 



18. Is. 17° 52' 2 Iff". 

19. 9 C. 84 ft. lOie-iV in. 

20. 6 C. 92 ft. 850it in. 

21. 6s. lOid. 

22. 7s. lid. 3f qrs. 

23. 10s. lid. 2^4 qrs. 





ADDITION OF DECIMALS.— Art. 390. 


1, 


2. Given. 


9. 857.006. 


M, 2.471092. 
17. 0.0711824. 


3. 


428.1739. 


10. 1097.84143. 


4. 


103.8623. 


11. 1408.26559. 


18. 0.3532637. 


6. 


14.747274. 


12. 127.06034. 


19. 0.807711. 


6. 


60.149. 


13. 33.3182746. 


20. 0.1627165. 


7. 


332.1249. 


14. 16674.1613. 


21. 0.996062. 


.8. 


601.15998. 


15. 1.807. 


22. 0.329773. 




SUBTRACI 


'ION OF p:CIMALS.- 


-Art. 322. 


1, 


2. Given. 


13. 2.291. 


24. 0.000999. 


3. 


1427.633782. 


14. 9.9999999. 


26. 699.93. 


4. 


20.987661. 


15, 8.000001. 


26. 28999.908. 


5. 


72.6193401. 


16. 4636.6346. 


27. 266999999.744. 


t). 


81.16877. 


17. 641.787. 


28. 0.414. 


7. 


0.066721622. 


18. 46.43606. 


29. 0.0041. 


8. 


0.01. 


19. 0.0000999. . 


30. 0.000000000999. 


9. 


9.999999. 


20. p.0000396. 


31. 0.002873789. 


10. 


64.0317763. 


21. 31.99968. 


32. 0.062156. 


11. 


24680.12377. 


22. 44.99966. 


33. 0.71699. 


12. 


24.76. 


23. 98.99999901. 


34. 0.0000843174. 




MULTIPLICA 


TION OF DECIMALS 


.—Art. 324. 


1. 


681.46 ft. 


13. 36.740232. 


25. 0.00164389993. 


2. 


26020 miles. 


14. 919.82036. 


26. 160.86701632806. 


3. 


2066.376 gals. 


16. 0.000000072. 


27. 0.0628840590916& 


4. 


136.126 nails. 


16. 0.00106176. "^ 


28. 2.5067823. 


5. 


788.0126 sq. yds. 


17. 390.657556. 


29. 64.327106106314. 


6. 


43660 sq. ft. 


18. 275.230694. 


30. 0.0000118260069. 


7. 


2466.375 sq. rods, 
0.260325. % 


19. 148.64244532. 


31. 11027.40199543710 


8. 


20. 73.26771882. 


32. 94167471.869664- 
039. W 


9. 


18.93978. 


21. 62.17977676. 


10. 


14.78091. 


22. 0.0306002448. 


33. .OOOOr'006676642- 


11. 


0.613836. 


23. 4701.169144360. 


672. 


12. 


0.0320016. 


24. 636.660(175952. 
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CONTRACTIONS IN MULTIPLICATION OP DECIMALS. 

Arts.. 335-337. 



Ex. An8. 


Ex. An8. 


Ex. An8. 


1. Given. 


9. 75000. 


17-20. Given. 




a. 429302.13401. 


10. 6.6. 


21. 0.09484. 




3. 106723.50123. 


11. 48. 


22. 1.262643. 




4. 608340.17. 


12. 2480. 


23. 0;0769. 




5. 304672.14067. 


13. 381. 


24. 0.0389254. 


* 


6. 44632140.32. 


14. 65.04. 


25. 0.00876. 




7. 2134567.82106. 


15. 834000. 


26. 0.002516. 




8. 500. 


16. 10. 


27. 0.001789. 





DIVISION OP DECIMALS. 



1-3. Given. 

4. 13 boxes. 

5. 8 suits. 

6. 4.98347-|-day8. 

7. 82.9997+load8. 

8. 27.7173-Hay8. 

9. 150.25 bales. 

10. 5.9291+. 

11. 6.632. 



12. 79098.82354 . 

13. 0.6344+. 

14. 1210.2344+. 

15. 0.03. 

16. 1 34.8805+. 

17. 59.4060+. 

18. 24.8266+. 

19. 4320.67. 

20. 0.02. 



Art. 330. 

21. 83671000. 

22. 255.1210+. 

23. 0.000005. 

24. 60.2589. 

25. 211.076. 

26. 400000. 

27. 60000000. 

28. 4000000. 

29. 311.487360+. 



CONTRACTIONS IN DIVISION OR DECIMALS.— Arts. 331-33 



1, 2. Given. 

3. 67234.567. 

4. 103.42306. 

5. 0.42643621. 

6. 6.72300045. 



7. 0.000012300456. 

8. 0.0000020076346. 

9. Given. 

10. 0.1274. 

11. 0.09471. 



12. J.611. 

13. 0.04026. 

14. 0.0954776. 

15. 2.0208. 

16. 0.980439. 



DECIMALS REDUCED TO COMMON FRACTIONS.— Art. 335. 



1, 2. Given. 

3. i. 

4. -J-J-. 

5. 'nnr* ♦ 



6. 
7. 
8. 
9. 



A. 



10. 

11. 

12. 
13. 



"5Tir« 

1 OOOO' 



14. 

16. 
16. 
17. 



-lajL. 

Tstpr 



5* 

Tiftnr- 



COMMON FRACTIONS REDUCED TO DECIMALS. 



Arts. 337—344. 



1-3. Given. 



4. 

5. 
6. 
7. 
8. 
9. 



0.6. 

26. 

0.5. 

0.75. 

0.2. 

0.4. 



18* 



10. 


0.6. 


17. 


0.626. 


11. 


0.8. 


18. 


0.76. 


12. 


0.6. 


19. 


0.876. 


13. 


0.125. 


20, 


21. Given. 


14. 


0.25. 


22. 


Terminate, 


15. 


0.375. 


23. 


Terminate. 


16. 


0.5. 


24. 


[nterminat( 



26. Tenninate. 

26. Terminate. 

27. Interminate. 

28. Terminate. 

31. 0.3. 

32. 0.6. 

33. 0.16. 



^ 
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COMMON FRACTIONS REDUCED TO DECIMALS 

• 


CONTINUED. 


Ex. AN8. 


IiU> Ans. 


Ex.* Ans. 


Ex. Ans. 


84. 0.3. 


41. 0.*7 14286. 


48. 0.6. 


66. 0.0048828- 


36. 0.6. 


42. 0.867142. 


49. 0.7. 


125. 


36. 0.83. 


43. 0.1. 


60. 0.8. 


57. 0.683. 


37. 0.i42867. 


44. 0.2. 


61. 0.1875. 


68. 0.076923. 


38. 0.286714. 


46. 0.3. 


62. 0.076923. 


69. 0.0104895. 


39. 0.428671. 


46. 0.4. 


53. 0.024. 


60. 0.46835443- 


40. 0.671428. 


47. 0.6. 


54. 0.0112. 
65. 0.275. 


03797. 


COMPOUND NX 


JMBERS REDUCED TO DECIMALS.— Art. 346. 


1, 2. Given. 


6. 0.416 s. 


10. 0.2683 hr. 


14. 0.876 bu. 


3. £0.6376. 


7. 0.5416 s. 


11. 0.127083 d. 


15. 0.5625 pk. 


4. £0.826. 


8. 0.116625 m. 


12. 0.0625 cwt. 


16. 1.126 gals. 


6. £0.87916. 


9. 0.26625 m. 


13. 0.46876 lb. 





DECIMAL COMPOUND NUMBERS REDUCED TO WHOLE 

ONES.— Art. 34§. 



2. 14s. 6d. 

3. 2s. 7d. 3.2 qrs. 

4. Id. 2 qrs. 
6. 9d. 3.6 qrs. 
6. 12 lbs. 8 oz. 



7. 6 oz. 16.36 drs. 

8. 88 rods. 

9. 7 ft 0.51 in. 

10. 11 gals. 1 qt. 1 pt. 
3.7184 gills. 



11. Iqt. Ipt. 3.4432 gi, 

12. lOh. 13m.9.l2s^c, 

13. 60 min. 42 sec. 



REDUCTION OP CIRCULATING DECIMALS. —Arts. 355-^61. 



1, 2. Given. 

3. if, or T«r. 

*• 9 9 9*'-''^ 3 3 3< 

5. ■m,or-H. 

6. «, or -A:. 
'Jr. tV, oriV- 



8. -|V*» » or rh:. 

10. tV- 
14. -ft. 



16. 9 
16. 1^. 



^jB- c\r 4-8- 

9 0> "» 2 7' 



17. 

18. 
19. 
20. 

orrff^ 
23. 0.277. 



4 4* 

SLAA. 

6 5 0' 

ga33 
4 9 50 



9 9 9 9 9 9 00 0> 



0.333. 
0.045. 
24. 4.32l'3. 
6.4263. 
0.6000. 



ADDITION OF CIRCULATING t)ECIMALS.— Art. 362. 



•2. 179.2745563. 

3. 476.65i29. 

4. 47.86683. 



5. 694.691 

6. 112.7^24. 

7. 223.5107744. 



8. 1380.0648193. 

9. 6974.10371. 
10. 339.626i77443 



SUBTRACTION OP CIRCULATING DECIMALS.— Art. 363, 



1, 2. Given. 

3. 391.6624. 

4. 3.81824. 



5. 4.789. 

6. 400.915. 

7. 3.9046. 



8. 218.60. 

9. 0.613640731, 
10. 2451.386. 
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MULTIPLICATION OP CIRCULATING DECIMALS.— Art. 364. 



Ex. 



Ans. 



1, 2. Given. 

3. 0.082. 

4. 1.8. 



Ex. 



Ans. 



5. 389.185. 

6. 778.14. 

1. 750730.518. 



Ex. 



Ans. 



8. 31.791. 

9. 34998.4199003. 
10. 2.297. 



DIVISION OP CIRCULATING DECIMALS.— Art. 365. 



1, 2. Given. 

3. 55.69. 

4. 5.41463. 



5. 7.72. 

6. 8574.3. 

7. 3.506493. 

8. 3.145. 



9. 62.323834196- 
89i. 
10. i.4229249011- 
-85770750988. 



ADDITION OF FEDERAL MONEY.— Art. 374. 



1. Given. 

2. $265.04. 

3. $581,128. 

4. $560.56. 
6. $1795.34. 
6. $1431.50. 



7. $3531.432. 

8. $12200.524 

9. $185,285. 

10. $74.33. 

11. $350.32. 

12. $6491.05. 



13. $8765.12. 

14. $16989. 

15. $378,383. 

16. $300,166. 

17. $256,213. 



18. $1945.258 

19. $82110.17. 

20. $71774.75. 

21. $27860.74. 

22. $81800.63. 



SUBTRACTION OF FEDERAL MONEY.- Art. 375. 



1. Given. 

2. $12.13. 

3. $84.82. 

4. $247.15. 

5. $918.48. 



6. $183.22. 

7. $323.47. 

8. $373.82. 

9. $10870.75. 
10. $1699.49. 



11. $9947.788. 

12. $61119.364 

13. $18,981. 

14. $88.11. 

15. $189.92. 



16. $2,937. 

17. $32,056. 

18. $10890.07. 

19. $89989.90. 



MULTIPLICATION OF FEDERAL MONEY.— Arts. 377, 378. 



3. $83.60. 

4. $517,625. 

6. $39.59375. 

7. $1440.75. 

8. $40.59375. 



9. $84,875. 

10. $193.75. 

11. $205,625 

12. $326.25. 

13. $2.0925. 



14. 
15. 
16. 
17. 
18. 



$2.84375. 

$909,375. 

$2.70. 

$14.0625. 

$15.78375. 



19. $28,125. 

20. $220.60. 

21. $142.60. 

22. $2331.875. 

23. $14084.126 



DIVISION OF FEDERAL MONEY.— Arts. 379-3S1. 



1. Given. 

2. $4.50. 

3. $0.06. 

4. $3.13. 



5. Given. 

6. 8.207 coats. 

7. 7.871 -f times. 
9. 308.035+ Rals. 



10. 643.518+ yds. 

11. 991.421+ doz. 

12. 360 skeins. 

13. $3,524+. 
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DIVISION OF FEDERAL MONET CONTINUED. ART. 381* 



Ex. 



An& 



U. $1.50. 
L5. $6.25. 

16. $1.973-f. 

17. $3,615+. 

18. $0.084+ . 



Ex. 



Ans. 



19. $0.04049 + . 

20. $0.02709 + . 

21. $1.78008 + . 

22. $1.5435 + . 

23. 1714.285+ bu. 



Ex. 



Ans. 



24. 113.56377+ tona 

25. $0.595238 + . 

26. 245.517+ acres. 

27. 500 cows. 

28. 150 carriages. 



APPLICATIONS OF FEDERAL MONEY.— Aiirs. 382-85. 



1. Given. 

2. $800. 

3. $511.60. 

4. $780. 
6. $780. 

6. $1350. 

7. $1020. 

8. $864.50. 
0. $2418. 

10. $4440. 

11. $1424.75. 

12. $2691.875. 



5, 6. Given. 

7. $7.6876. 

8. $8.7626. 

9. $3.4608. 
10. $8.7078. 
n. $114.1070. 

12. $10.60. 

13. $219. 



13. $5886. 

14. $10538.625. 

15. 16. Given. 

17. $6.33375. 

18. $104.55. 

19. $114,198. 

20. $69.5856. 

21. $605.3775. 

22. $1901.75. 

23. $6.40625. 

24. $62,126. 
26. $437,645. 



28. $0.0072. 

29. $0.0064. 

30. $13.4719 + 

per cwt. ; 
$0.134719 + 
per lb. 

31. $12.88506 cwt. 
$0.1288506 lb. 

32. $129,626. 

33. $208,838. 

34. $1734.876. 
36. $13703.78. 



PERCENTAGE.— Art. 388. 



14. $43.13 recM. 22. 

$819.43 paid. 23. 

16. $402.06. 24. 

16. $134. I 

17. $32,626. 26. 

18. $34.03576. 26. 

19. $62.60. 27. 

20. $146,666+. 28. 

21. $8.771876. 29. $750. 



376 sheep. 
$1568. 
187.6 lost ; 
1312.5 saved. 

.126. 

.316. 
$84.62016. 



30. 
31. 
32. 
33. 
34. 
36. 

36. 
37. 



.4824. 
$844.08. 
$4724.775. 
$1250. 
$12000. 
$21900, Ist; 
$14600, 2d 
$200. 
$0.95. 



APPLICATIONS OF PFRCENTAGE.— Arts. 395-97. 



i. Given. 

2. $12,507. 

3. $58,878. 

4. $73,169. 

5. $116,203. 

6. $615. 

7. $683,842. 

8. $52.a34. 

9. #166.875. 



10. $619,887. 

11. $44.32. 

12. $673.76. 

13. $67.29. 

14. $416,831. 

16. $106,831 A. 
$2029.7980. 

17. $21078.431. 

18. $3439.613. 



19. $761904.761. 

20. $4126.66. 

21. $1413.976. 

22. $46.50. 

23. $22,113. 

24. $9,375. 
26. $318,976. 
28. $3692.60. 
2a $2250. 



30. $8840.70. 

31. $7072. 

32. $3662.50. 

33. $1350 rec'd 
$180 lost 

34. $7490.60. 
36. $960. 

36. $4427.60. 

37. $9028.60. 



it 
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INTEREST.- 


-Art. 404, 




Ex. An8. 


Kx. Ans 


Ivv. As^ 


Ex An8 


1. $29.61. 


10. $8,103. 


19. $889.44. 


28. $3312.209. 


a. $43,255. 


11. $6,863. 


20. $1,135. 


29. $5278.162. 


3. $40,367. 


12. $19.14. 


21. $1,409. 


30. $16,158. 


4. $51.20. 


13. $00.27. 


22. $1,898. 


31. $206,718, at 


5. $60,263. 


14. $8i).40. 


23. $102,125. 


360 days ; 


6. $44,414. 


15. $958.41. 


24. $154,216. 


$203,886, at 


7. $194.58. 


16, $667.45. 


26. $704,083. 


365 days. 


8. $17,803. 


17. $1006.833. 


26. $2,975. 


32. $66778.64 


9. $28,206. 


18. $1685.018. 


27. $76,131. 





SECOND METHOD.— Arts. 409—413. 



4. $8.50. 

5. $1,065. 

6. $70,151. 

7. $97.28. 

8. $30.78. 

9. $398,287. 

10. $1177.50. 

11. $1113.024. 

12. $10.05. 

13. $11.0025. 

14. $988,761. 



15. $82,078. 

16. $39,179. 

17. $320,833. 

18. $9.8437. 

19. $85,207. 

20. $400. 

21. $1638.442. 

22. $144. 

23. $90. 

24. $12666.075. 

25. $16360.996. 



26. $307.65. 

27. $227,994. 

28. .1 



29. $0.07. 

31. $15.60. 

32. $21.09. 

33. $1.27^ 

34. $4,778. 

35. .$46.35. 

36. $129.15. 

37. $168,552. 



38. $137,288. 
39., $481,016. 

40. $391,062. 

41. $1531.25. 

42. $3425.655. 

43. $16320.528. 

45. $2,145. 

46. $74,392. 

47. $10,835. 

48. $398,055. 

49. $14,532: 



APPLICATIONS OP INTEREST.— Arts. 41(^41 O. 



2. $5.25. 

4. 
6. 

6. $45,014. 



7. $36.08. 

8. $91,085. 

9. $107,854+. 

10. $538,867. 

11. $26729. 166-(- 



12. $6547.20. 

14. $499,034. 

15. $498,595. 

16. $4149.689. 
19. £19, 5s. lOid 



20. £8, 18s. 9 d. 

21. £12, lOs. 

22. £1898, 10s. 

4fd. 

23. £2900. 



1, 2. Given. 

3. 6 per cent. 

4. 6 per cent. 

6. 8 per cent. 
.6. 7i per cent. 

7. 5i per cent. 

8. 7 per cent. 

9. 6 per cent. 



PROBLEMS IN INTEREST.— Arts. 432-424. 

28. 



10. 5 per cent. 

11. 5 per cent. 

13. $1800. 

14. $5400. 

15. $10000. 

16. $8000. 

17. $14285.7143. 
18. 



19. $30000. 

20. $20833 J. 

22. 4 years. 

23. 6 months. 

24. 1 y. 3 mos. 
1 d. nearly. 

25. 1 y. 6 mo. 
27. 16 y. 8 mo. 



1, 2. Given. 

3. $507,213. 

4. $2177.426. 



COMPOUND INTEREST.— Arts. 4a«, 

8. $1561.328. 

9. $877,506. 
10. $3491.395. 



5. $4590.09. 

6. Given. 

7. $1888.464. 



14 y. 3 ma 
13 d. nearly, 

29. 14 V. 3 mo. 
13 (1. nearly. 

30. 10 years. 

31. 8 y. 4 mo. 
32 9 y. 6 mo. 8 d 
33. 28 years. 

11. $16035.67A. 
12 $149744. 
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DISCOUNT. 


—Art. 430. 




Ei. ATf» 


Ex.- Ans 


Ex. Axs. 


Ex. Ans. 


1, 2. (iiven. 

3. S934.579+. 

4. $1488.687-f. 


5. 8SS.461H-. 

6. 883.52-[-. 

7. 84729.064-f. 


8. 66208-955-i-. 

9. ^3404.347-i-. 


10. 89950.248+. 

11. ^36.636. 



BANK DISCOUNT.— Arts. 438, 434. 



12, 13. Given. 

14. 814.1825. 

15. 816.605. 

16. 8^6.98. 

17. 85.495. 

18. 8^034.1213. 

19. 8^774.655. 



1. Given. 

2. 820.70. 

3. 894.20. 
863.75. 
8104. 
870.50. 



824.822. 
848.3237. 

843.694. 

86381.59. 

81495.625. 



4. 
5. 
6. 

7. 



20. 
21. 
22. 
23. 
24. 
25. 
26. 

INSURANCE 

8. 81875. 

9. 8487.50. 

10. 8243.125. 

11. 819^-78. 

12. 83375. 

14. 2 i per cent. 

15. 2^ per cent. 



27. 8456,785. 

28. 81126.523. 

29. Given. 

30. 8414.507. 

131. 8966.101. 

1 32. 81252.70. 

133. 82514.247. 



—Arts. 437—442. 

16. 1 per cent 

17. H per cent 

19. 8^2000. 

20. 865600. 

21. 865000. 

22. 867333^. 

23. 8341 6§. 



34. 
35. 
36. 
37. 
38. 
39. 
40. 



25. 
26. 
27. 
29. 
30. 
31. 



83821.883. 

84355.102. 

863717.884. 

810416.666. 

851194.539. 

846638.655. 

88301.342. 



88365.482. 

813876.288. 

827027.027 

848.60. 

8373.75. 

810000, ins. 

8l2250,prem. 



PROFIT AND LOSS.— Arts. 444—447. 



1-3. Given. 

4. 8218. 

5. 8680. 

6. 8936.25. 

7. 81366.75. 

8. 868730.28. 

9. 812500 lost 



1. Given. 

2. 8370.80. 

3. 8163.20. 

4. 81323. 

5. 8546. 

6. 81235.22. 



10, 11. Given. 

12. 8156.804. 

13. 84238.60. 

14. 85926.85. 

16. 829504.875. 

17. 23 i^ per ct 

18. 4§- per cent. 



19. 151^ per cent 

20. 100 per cent 

21. 20f^-i perct 

22. 2f I per cent 

23. 24. Given. 

25. 8460.869. 

26. 8205.882. 



127. 
28. 
29. 
30. 
31. 
32. 
33. 



82622.222. 

82736. 

813043.478. 

86317.391. 

817806.122. 

842664.028. 

842160. 



DUTIES.— Arts. 451-453. 



7. 83784. 

8. 8345.744. 

9. 8679.14. 

10. 81882.406. 

11. Given. 

12. 8248. 



13. 8717.40. 

14. 8492. 

15. 81051.71. 

16. 8716.75. 

17. 81230. 

18. 815884.76. 



19. 812642.40. 

20. 82807.10. 

21. 811172.30 

22. 817328.75. 

23. 815770.70, 



1, 2. Given. 

3. 854.15, B's tax. 

4. 880.50, C's tax. 



ASSESSMENT OP TAXES.— Arts. 456, 457 

7. 8121.9L, B's tax. 

8. 8283.68, Cs tax. 
10. 88864.166. 



6. f- of 1 per cent., or 

8 mills on 81* 
6. 880, A's tax. 
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ASSESSMENT OF* TAXES CONTINUED. ARTS. 


459, 460. 


Ex. 


Ans 


Ex. Ans. 


Ex 


Ans- 


11. 


$16125.654. 


20. $314.50, J. F's. 


27. 


$370.50, F. M's. 


12. 


$17342.105. 


21. $621.90, T. G's. 


28. 


$458.20, C. P's. 


13. 


$34051.815. 


22. $526.40, W. H's. 


29. 


$480.50, J. S's. 


16. 


$73, G. A'8. 


23. $263.30, L. J's. 


30. 


$541,R.W'8. 


17. 


$116, H. B's. 


24. $631.00, W. L's. 


32. 


$13.36. 


18. 


$451.50, W. C's. 


25. $196.90, J. K's. 


33. 


$3.45. 


19. 


$481 22, £. D's. 


26. $404.90, G. L's. 


34. 


$13.40. 



ANALYSIS.— Arts. 462—470 



1, 2. Given. 

3. *300. 

4. $320. 

5. $12.33+. 

6. $10.50. 

7. $1.68f. 

8. $2640. 

9. $24.80. 

10. $0,055. 

11. $0.29i. 



12. $0.039tV- 

13. $64. 

14. $1080. 

15. $480. 

16. $8. 

17. 60 days. 

18. 29-H inos. 

19. 1088 days. 

20. $0.56. 

21. $3. 



22. $7.98. 

23. $6.03. 

24. $160. 

25. $3.70f. 

26. $3430. 

27. $119,918. 

28. $636,479. 

29. Given. 

30. 2| hours. 

31. 2+^ days. 



40. $763.63t3V, A's. 
$654.54-^n B's. 
$981.81-ft-, C's. 

41. $150.95|H> A's. 
$164.53fli, B's. 
$185.70VVV. C's. 
$123.80-3^3, D's. 

42. 66| cts. on $1. 
$266,661, 1st. 
$333.33i, 2d. 
$400,000, 3d. 

43. 70 cts. on $1. 

44. 25 per cent. 
46. $2Q90:00, A's. 

$4197.50, B's. 
$4312.50, C's. 
46. 66| per cent. 

47 37i per cent. 

48 10 per cent. 



49. 40 tons. A's. 
80 tons, B's. 
120 tons, C's. 

50. 25 per cent. 

51. 33-J^ per cent. 
$30000, loss. 

53. 5s. per gal. 

54. 6^s. per lb. 

55. 9 cts. per lb. 

56. 19i cts. per lb. 

57. 91^ cts. per gal. 
58-60. Given. 

61. 1 part 16 car. 
1 "18 car. 
2+ " 23 car. 
1 "24 car. 
63. lOOgals.atSOcts. 
40 " 30cts. 
40 " 40cls. 



65. 



67. 
68. 
69. 
70. 
71. 
72. 
74. 
75. 
76. 
77. 
78. 
79. 
80. 
81. 
85. 



32. ^iven. 

33. 360 lbs. 

34. 1500 lbs. 

35. 95.2 cords. 

36. 100 pair. 

38. $450, .\'s. 
$750, B's. 

39. $450, A's. 
$600, B's. 
$750, C's. 

1884- lbs. at 8d. 
17Jlbs. " 12d, 
17f lbs. " 18d. 
17ilbs. " 22d. 

9 horses. 

38f days. 

278160 men 

15+^ monthfe^ 

$54.60. 

$459.90. 

$600. 

$3600 

$630. 

72. 

360. 

120. 

240. 

68t feet. 

$239. 
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ANSWERS 
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ANALT8I8 CONTINUED. ^ABT. 47 1. 



Ex. Am. 


Ex. An8. 


Ex. An8. 


Ex. Am. 


86. $1170. 


100. £266. 


114. $288. 


127. $140. 


87. *900. 


101. £l31i. 


116. $43^. 


128. $1560. 


88. 111125. 


102. £363. 


116. $814. 


129. $180. 


80. 1307.60 


105. $260f. 


117. $640. 


130. $630. 


00. $442. 


106. $231. 


118. $3000. 


131. $180. 


01. $201. 


107. $110-gV. 


110. $200. 


132. $1281. 


92. $350. 


108. $186. 


121. $625. 


133. $800. 


03. $240. 


100. $280. 


122. $480. 


134. $12.60. 


94. $754. 


110. $1170. 


123. $808. 


135. $45. 


05. $1080. , 


111. Given. 


124. $420. 


136. $45. 


06. $630. 


112. $378. 


125. $690. 


137. $00. 


00. £206-}. 


113. $810. 


126. $877i. 


138. $150. 



1, 2. Given. 

3. 2. 

4. 4. 

5. 0. 

6. 6. 

7. 6. 

8. 8. 

9. 0. 

10. 9. 

11. 9. 

12. 9. 

13. 4 



1. 12. 

2. 3. 

3. 16. 

4. 3. 

6. Given. 

6. 20. 

7. 55^. 
8 120. 

9, 10. Given 

11. $903. 

12. $1309.50. 

13. $225. 

14. 775 miles. 

15. 20 tons. 

16. 2156 Iba 



RATIO.— Arts. 480— 4S8. 

14. m. 

16. i. 

16. i. 

17. i. 

18. +. 

19. i. 

20. |. 

21. 3. 

22. 7. 

23. 112 avoir. 

24. 4. 
26. 6. 



17. 6li lbs. 

18. $1640.64. 

19. $7066.40. 
22. 3 far. 

24. $2768. 

26. 436 miles. 

26. 252 days. 

28. $2.70. 

29. 3s. 3d. 2H q- 

30. $3.16. 

31. $8,556. 

32. $26.40. 
34. 30 bu. oats; 

70 bu. corn. 



26. 


120. 


40. 46 to 72. 


27. 


60. 


41. Equal. 


28. 


ti* 


42. 936 to 66C. 


29. 


"or* 


43. G. inequality 


30. 


u. 


44. L. inequality 


31. 


i. 


46. Equality. 


32. 


240. 


46. 60 : 12=6. 


35. 


8;|. 


47. I. 


36. 


4; 8. 


48. |. 


37. 


4;i. 


49. «. 


38. 


f; 9. 


60. itf. 


39. 


72 to 8. 


61. f. 


>N.- 


-Arts. 503 — 


506. 


36. 


1926iIbs.cop. 


47. 480. 




6411 lbs. tin. 


48. 376 sheep. 


36. 


1620 lbs.n. 


49. 20 days. 




280 lbs. c. 


60. 400 rods. 




200 lbs. sul. 


61. 84" weeks. 


37 


980.6166 lbs. 


62. £l, 3s. 6d 


38. 


$1360. 


1 ^ far, 1st. 


39. 


£46. 


£1, Is. 2d. 


40. 


$3376. 


-^ far. 2ud. 


41. 


$2662.60. 


£0, 18s. 9d. 


42. 


$16480. 


3tV far. 3rd. 


43. 


70400 times. 


£0, 16s. 6d. 


44. 


67600 imes. 


2if far. 4th. 


46. 


170. 


63. 888i oz. ox. 


46. 


200 


lUioz. hy. 
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COMPOUND PROPORTION. — Arts. 50S^51t* 



Ex. 



Ana. 



3. 
4. 
5. 
6. 



1, 
3 

4. 

6. 

6. 

7. 



3. 



10 horses. 
ID-t days. 
13i4gals. 
27 laborers. 



Ex. 



Ans. 



9. 24 days. 

10. 144 days. . 

11. 1195 miles. 

12. $225. 



Ex. 



AN8. 



13. $140. 

14. $768. 

15. $600. 

16. 32 days. 



Ex 



Am8. 



17, 18. Given. 

19. 56 yds. Can. 

20. 127 b. N. O. 

21. 16 rupees. 



DUODECIMALS.— Art. 516. 



2. Given. 

28 sq. ft. 6' 10". 
59 cu. ft. 3' 8". 
268 cu. ft. 6' 11". 
235 sq. ft. 
734 sq. ft. 0' 9". 



8. 105 ft. 5' 4" 5'" 5"" 

4'"". 

9. 154 ft. 3' 1" 5'" 4"" 

ft"'" Q""" 

10. 85 ft. 1'11"0'"5"" 

Q'"/' O'tff'f 



11. 195 ft. 4'!" 3'" 8" 

12. 23 0. Ill ft. 3' 

13. 3840 ft. 0' 5". 

14. $15,819+. 

15. 33750 bricks 



EQUATION OP PAYMENTS.— Art. 521. 
6 months. | 4. 6 months. | 5. 3 years. | 6. 62 days. 

PARTNERSHIP.— Art. 523. 



1. Given. 


$2259.649, B's. 


$1448.276, Y's. 


2. $240, A's gain. 


$3340.351, C's. 


$1396.552, Z's. 


$320, B's gain. 


$4421.053, D's. 


8. $22,486, A's. 


$400, C's gain. 


5. $850, A's. 


$21,024, B's. 


3. $274.2 If 2-^, A's. 


$800, B's. 


$16,490, C's. 


$373.40+f*, B's. 


$700, C's. 


9. $3492.06, A's. 


$212.374ff , C's. 


$650, D's. 


$4761.91, B's. 


4. $1178.947, A's. 


7. $1655.172, X's. 


$6746.03, C's. 


EXCHANGE C 


)F CURRENCIES.— Ar 


ts. 5a3— 537. 


3. $4116.42. 


15. $369716.864+. 


28. £8568, 3s. 7id. 


4. $850.63. 


16. $284412.622+. 


29. £10384, 18s. 4d. 


5. $414,667. 


17. $4840000. 


30. £20661, 3s. IJd. 


6. $969,815. 


19. £82. 


32. £135. 


7. $2041.59-}-. 


20. £90. 


33. £227. 


8. $4841.089-1-. 


21. £181. lOid. 


34. £315, 9d. 


9. $7746.082+. 


22. £261. 8s. 7id. 


35. £375. 


10. $60652.554-. 


23. £446, 7s. 8id. 


37. $534,166. 


11. $208683.819+ 


24. £201, lis. 7|d. 


38. $614.1876. 


12 $330661.60.5+. 


25. £883, 5s. 8id. 


39. $986,083. 


13. $242840.369f . 


26. £1095. 3s. ll|d. 


40. $7714.285. 


14. $257791. 397 f. 


27. £5220, 9|d. 


41. $20000. 


E 


XCHANGE.— Art. 54! 


i. 


2. $4791.60. 


5. $10162.527+. 


8. $16418.609. 


3 $25391.084+. 


6. $707. 


9. $20666.20. 


4. $284.58. 


► 7. $1881.60. 


10. $36480.765. 



€20 



ANS WEBS 



[pages 356 — 878 



ARBITRATION OP EXCHANGE.- 


—Art. 549. 


Ex. Ans. 


Ex. Ans. 


Ex. Ans. 


1. 2i florins. 


2. $45 gain. 


3. 180 milrees, circu. 



ALLIGATION.— Arts. 552^56. 



2. 80.87i 

3. 63. 4d. 1^ qr. 
6. 3 grs. at 18 car. fine. 

1 gr. " 20 
1 gr. " 22 
Sgrs," 24 



u 
(t 



IC 



*7. 10 oz. 16 car. fine. 
6 oz. 18 " 
6 oz. 22 « 

8. 133 lbs. at 20 cts. 

95 lbs. at 30 cts. 

190 lbs. at 54 cts. 



10. 40 gals, at 15s. 
40 gals, at 17s. 
40 gals, at 18s. 
200 gals, at 22 s. 

11. 28 gals, water; 
98 gals. wine. 



INVOLUTION.— Art. 662. 



1^. Given. 

13. 15129. 

14. 2460376. 

15. 8294400. 

16. 10000. 



3. 51. 

4. 73. 

5. 28. 

6. 9.327+. 

7. 69. 

8. 84. 

9. 99. 

10. 167. 

11. 31. 



17. 3125. 

18. 279936. 

19. 117649. 

20. 65536. 

21. 387420489. 

SQUARE ROOT. 

12. 9.848+. 

13. 2.6457+. 

14. 13.78404+. 

15. 209. 

16. 217. 

17. 23.8. 

18. 2.71. 

19. .9044+ 

20. 34.2. 



22. 
23. 
24. 
25. 
26. 



6.25. 

.000001728. 

.0000015625. 



"ftV* 



27. 

28. 

29. 
30. 
31. 



— Arts. 57 4^ ft^St 



792. 

1.7810+ 

3216. 

5-. 



21. 
22. 

23. 
24. 
25. 

26. .79056+. 

27. 4.1683+ 

28. 28.181. 

29. 14.4116+. 



-Li 

I 6 



30. 
31. 
32. 
33. 
34. 
35. 

36. 



■6.2 IL. 

115 6 • 

Ttnnnr 
20i. 

54H. 
1480t^^. 



186.99514 

12345. 

345761. 

31.05671. 

19.104973174.; 

1.41421356- 

237+ 

1.732060807 

5688772. 



APPLICATIONS OP THE SQUARE ROOT.— Arts. 5S1— 585. 



1. Given. 

2. 32 feet. 

3. 166.709+m. 

4. 240rds. side. 
339.4112 r.d. 

6. Given. 

6. 10. 



7. 18. 

8. 36. 

9. 40. 

10. 66. 

11. 168. 

12. 11.2. 

13. 67.5. 



14. 
15. 
16. 
17. 
18. 
19. 



7' 

,8 4 
.7 8. 

63 rods. 
160 rods. 



20. 320 rods. 

21. 480, length; 
160, breadth. 

22. 148 in rank; 

74 in file. 

24. 25 and 40. 

25. 18 and 47. 



EXTRACTION OF THE CjQBE ROOT.— Arts. 590-92. 



4. 45. 

5 62. 

6. 83. 

7. 136. 

8. 217. 
9 22.6. 

10. 2,74, 



11. 0.623. 

12. 3.332222-f. 

13. 1.817121+. 

14. 7.217652+. 

15. 8.315517+ 

16. f. 

17. H. 



18. 

19 

20. 

21. 

22. 



3.5463+, 



1.25992104. 

.643B5958974. 

68 ft. 
24. 3.1748+yd8. 
26. 4 lbs. • 



26. 379-1+ lbs. 

27. 24 and 72. 

28. 128 and 256. 

29. 60 and SOO. 

30. 160 and 640. 

31. 426 and 2556. 

32. 747 and 6723. 



f AGES 379—393.] 



ANSWERS. 
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ROOTS OP HIGHER ORDERS 


.—Arts. 593-^5* 


Ex. Ans. 


Ex. Ans. 


Ex. Ans. 


Ex. Ans. 


Ex. Ans. 


2. 2. 

3. 16. 

4. 376. 


5. 6. 

6. 26. 

7. 5. 


8. 7. 

9. 3. 
10. 2. 


12. 2.4872+. 

13. 414.6+. 
15. 1.104089. 


16. 1.080059. 

17. 1.004074. 

18. 1.047128. 



ARITHMETICAL PROGRESSION.— Arts. 603—608. 



1. 


Given. 


4. Given. 


9. 3|. 




13. 14, 21,«fe28 


2. 


6050. 


5. 33. 


11. 33|. 


14. 15,29,43,57, 


3. 


78 strokes. 


7. 44. 


12. 502. 


71, & 85, 




GEOMETRICAL PROGRESSION.— Arts, 010-12. 


2. 


4. 


$750.3661759245,1 8. 1023 


3. 


4374. 


amt. of $500. 


9. 43774|. 


4. 


13671875. 


$1628.894614622- 


10. $111111111.111. 


6. 


$2048. 


37890625, amt 


12. li. 


6. 


$334.5563944, amt. 
of $250. 


of $1000. 


14. 3. 




* ANNUITIES.— Arts. 614, 615. 


1, 


2. Given. 


4. $2298.262. 6. 36785.59. 


8. $1333.333 


3. 


$826,992. 


5. $4836.74. 7. Given. 


9. Given. 




PERMUTATIONS AND COMBINATIONS.— Arts. 61§, 619. 


2. 


40320 ways. 4. 3628800 Ways. 
362880 ways. 5. 479001600 days. 


7. 15120 numbers. 


3. 


8. 165765600 words. 




MENSURATION OF SURFACES. Arts. 622 631. 


1. 


270 acres. 


7. 1100 sq. ft. 


13. 100 ft. 


2. 


722i acres. 


9. 290.4737 sq. ft. 


15. 12 A. 43.49376 r. 


3. 


3U acres. 


10. 4 A. 52.82 rods. 


16. 31415.9 sq. ft. 


4. 


320 rods, or 1 m. 


11. 62.8318 ft. 


17. 2 ft. 9.94 in. 


6. 


360 sq. ft. 


12. 141.37155 rods. 


18. 17.3205 ft 


6. 


435 sq. ft. 




- 




MENSURATION OF SOLIDS.— Arts. 633—647. 


1. 


1364 cu. ft. 


11. 2748.89125 cu.ft. 


18. 13 sq. ft. 


2. 


3164 ft. 11' 6" 8'". 


12. 119366.25 cu. ft. 


19. A cu. ft. 


3. 


2615 cu.ft. 1080 in. 


13. 78 yds. 4 ft. 123- 


20. 62i cu. ft. 


4. 


115 ft. 114.368 in. 


.1128 in. 


21. 220 gals. 3 qts. 1 pt 


5 


53333^ cii. ft. 


14. 7 sq. ft. 9.87616 in. 


1.824 gi. 


6. 


8835.76. cu. ft. 


15. 1468456^.20796 


22. 461 gals. 2 qts. 


7. 


900 sq. ft. 


sq. miles. 


0.729344 pt 


8. 


1739 sq. ft. 


16. 1767.14437 cu. in. 


23. 531.7l526-fton8. 


9. 


76 cu. ft. 


17. 6291335807.60168 


24. 967.10321-ftoM. 


10. 


176 sq. ft. 


, 


cu. m 


* 
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XECHAXICAL POWERS.— Aktb. 



Ajb. 



1. 500 lbs. 
3. 133 i Die. 
X 961ba.A.; 



160 n&K 

4. 4 ft. from A.; 
8 ft. from B. 



Ex. 



Ass. 



5l 600 lbs. 
6L 10661 lbs. 
7. 1600 Ib& 



Ex. 



8. 1250 lbs. 

9. 113a3636lb. 
10. 304777.931b. 



mSCELLAlTEOUS EXAMPLES. 



1. 4591688. 34. 
521 greater 35 

2. 70. 

*• 5r*i- 

4. 6A. 

5. 20 days. 

6. $61.32. 

7. $16581.65. 

8. $18.60. 

9. $1843.003. 

10. $24390.243 

11. $4.50. 

12. $6,875. 

13. 33iperct. 

14. $36. 

15. $229if. 
16; 4987if E. 

17. 2000 miles. 

18. 2400 times. 

19. 2880 times. 

20. $1.50 per g. 

21. 2if cts. 

22. $2400. 

23. 437i bbls. 

24. 21 months. 

25. $1,328. 

26. 40 yds. 

27. Is. 35V qre. 

28. Sl^mid. 

29. 34«md. 

30. $1.60. 

31. 12 miles. 
82. 12f days. 
88. 62i days. 



36. 

37. 
38. 

39. 

40. 
41. 
42. 
43. 
44. 
45. 
46. 
47. 
48. 
49. 
50. 
51. 
52. 
53. 
54. 



55. 
56. 

57. 



68. 



136 g. 1 q. 

$180. 
$10,875. 
$156,615. 
94 d. 3 h. 

38I1I.10H8- 
$2. 

£1. 

$fT. 

$4800. 
$197,759. 
228 gals. 
*40.29f. 
$41,095. 
2y. 182id. 
5^ min. 
120 days. 
120 schol. 
£292. 
$6000. 
600. 

5600 lbs. t. 
750 lbs. 1. 
300 Ibs.'b. 
254-1^ miles. 
78| lbs. 
1 1 7f lbs. 
$192,307-,^ 

A*s gain. 
$2307.692 

tV» B's g. 
$2600.000, 

$240,A'8g. 



59. 

60. 
61. 
62. 
63. 
64. 
65. 
66. 



67. 



68. 



69. 
70. 
71. 
72. 
73. 
74. 
75. 
76. 
77. 
78. 



$440, C's g. 
$700, B's s. 

$1100,0*88. 

20 per cent. 
$1371. 
$4755.141. 
$32000. 
$360. 
36 days. 
90 kours. 
£51, A's. 
£34. B's 
£68, C's 
£102, D's. 
£160, A's. 
£224, B's. 
£256, C's. 
£205, A's. 
£287, B's. 
£328, C's. 
$520, D's. 
$280, A's. 
$360, B's. 
20. 

25 persons. 
40 and 80. 
75 and 128. 
56.5685 ft. 
7-200 rods. 
3.535519 ft. 
677.73475f. 
7.13645 r. 
50 A. 3 R. 
28:7399+r. 



79. 
80. 



81. 
82. 
83. 
84. 
85. 



86. 

87. 
88. 

89. 

90. 
91. 



92. 
93. 



94. 
95. 

96. 
97. 



247170563- 

2710 s. m. 

33600914- 

2264006.2- 

3104 c m. 

5890.5 lbs. 

585.80357 b 

39.401 bbd. 

7ift. 

403291461. 

126605635- 

584000000. 

31m. 180 r 

662i. 

$4294967- 

.295. 

5 bags. A, 

7 bags, M, 

1440. 

$230, B's. 

$325, C's. 

$445, A's. 

5 o'clock, 

20 min. 

10-Hid.aU 

41U d. A 
38f^ d. B. 
27Yft d. C. 
lllT^d.D. 
36^ days. 
12 o'clock. 
32-^: min, 
1284'yiB, 
$407. 
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